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Preparedness and Survival 


SURGEON GENERAL LEROY E. BURNEY 


N his book, Year of Decision, Bernard de 

Voto wrote: “Sometimes there are exceed- 
ingly brief periods which determine a long 
future. The limb of a tree grows to a fore- 
ordained shape in response to forces determined 
by nature’s equilibriums, but the affairs of 
nations are shaped by the actions of men, and 
sometimes, looking back, we can understand 
which actions were decisive.” 

De Voto’s year of decision was 1846, a year 
of westward march and external crisis for the 
United States. Nowadays, events move at a 
swifter pace. In the turbulent world of the 
mid-twentieth century, every year is a year of 
decision. 

Yet there are areas of demarcation and reso- 
lution which can be fixed firmly in a period of 
time. One such area is civil defense and the 
time is the present. For 1958 has been a year 
of decisive action in national civil defense and 
mobilization, that is, all the civilian activities 
undertaken for preparedness, survival, and 
recovery in time of war or emergency. 

Actions taken by the President indicate the 
high priority he places on civil defense and 
mobilization programs in the Federal Govern- 
ment: 2 

¢ Reorganization Plan Number 1 of 1958 
coordinates the Federal Civil Defense Admin- 
istration and the Office of Defense Mobilization 
into the Office of Civil and Defense Mobiliza- 
tion (OCDM). Central direction will reside in 
the Executive Office of the President. 





This article is the substance of an address delivered 
by Dr. Burney before the 86th annual meeting of 
the American Public Health Association in St. Louis, 
Mo., October 28, 1958. 


¢ The President will delegate specific civil 
defense responsibilities to various Federal 
agencies with policy determinations and co- 
ordination by OCDM, under the direction of 
the Honorable Leo A. Hoegh, former Governor 
of Iowa. The Public Health Service will be 
responsible for health and medical care opera- 
tions. 

¢ A new national plan for civil defense has 
been developed, spelling out principles and 
general strategy. 

In sum, the entire civil defense and mobiliza- 
tion effort will be stepped up and given the 
kind of emphasis called for by these troubled 
times. 

Civil defense is as urgent as tomorrow’s news- 
paper headline and as near as a pushbutton. 
It cannot be shrugged away. It cannot be post- 
poned until some indefinable date when we may 
be so generously supplied with personnel and 
resources that we can proceed in a leisurely 
fashion. That kind of future may never arrive. 
The dark specter of disaster—either natural or 
manmade—is an everyday possibility, hovering 
like an unwelcome neighbor just outside our 
door. 

Are we ready for tomorrow’s hurricane or 
flood or atomic explosion? If we as health 
leaders cannot answer that question with a re- 
sounding “Yes!” we are failing in our civic 
responsibilities. Medical and public health 
services for emergencies must be ready and 
they must be able to work. Leadership in civil 
defense planning is the strongest kind of evi- 
dence that the health personnel of this country 
have the safety of their fellow men at heart and 
are working to protect it. 

To be sure, civil defense and mobilization are 
complex. There have been false starts and 








changed signals. There have been gaps in 
staffs and in funds, and lack of a steady focus 
in civil defense work. 

Asa former State health officer, I have shared 
with you some of the frustrations of the past. 
There will probably be new ones in the future. 
We have been and will be confronted by vast 
and changing needs. Who could have known 
2 years ago the challenges that confront us 
today—the new weapons, the mounting poten- 
tialities of warfare? We must be prepared 
every day to meet the unpredictable, the un- 
known. 


Another Look at Civil Defense 


The actions taken in 1958 are designed to cor- 
rect past deficiencies at the Federal level. New 
appraisals of potential attack and a thorough- 
going administrative study led to the adoption 
of two important principles. The first is that 
the total civilian defense must be considered of 
equal importance to our military preparedness. 
The second is that mobilization and defense of 
civilian resources are inseparable and should be 
under the supervision of a single organizational 
unit of the highest stature and authority. This 
means not only the protection of the population 
in their local communities but also the manage- 
ment of all resources for production, procure- 
ment, and stabilization of the economy in time 
of war. 

A basic concept of this plan is that civil de- 
fense functions should be planned and carried 
out by the Federal agencies best equipped to 
deal with them. The Office of Civil Defense 
and Mobilization will provide policy direction 
and coordination. The Federal agencies will 
be responsible for program content and 
operations. 

In line with this policy, Governor Hoegh has 
indicated that broad responsibilities will be 
delegated to the Department of Health, Educa- 
tion, and Welfare, with the Public Health Serv- 
ice responsible for health and medical care. 
The delegation of authority, however, has not 
yet been made. In general we expect that it 
will include the following types of responsibili- 
ties : 

* Overall planning and guidance of emer- 
gency health and medical services. 


te 


¢ Development of national medical casualty 
and preventive health services. 

¢ Development of a national emergency water 
supply plan. 

¢ Training of emergency health and medical 
personnel. 

¢ Conduct of research in medical and public 
health emergency measures. 

¢ Continuous evaluation of civilian health 
and medical resources and requirements. 

These broad responsibilities, of course, will 
encompass such specific areas as radiation sur- 
veillance and protection of the civilian popula- 
tion against biological and chemical warfare 
agents. 

In effect, therefore, the Public Health Serv- 
ice will plan and direct the health and medical 
components of civil defense and defense mo- 
bilization at the national level. To do this, we 
are already developing plans that will make 
all-out demands upon all of the Nation’s health 
resources, both governmental and nongovern- 
mental. The responsibility for casualty care is 
a tremendous one. It is the hard core of civil- 
ian health defense. 

Two other important developments round out 
the story of this Nation’s new look at civil 
defense in 1958. 

The first is the enactment of P. L. 85-606, 
amending the Federal Civil Defense Act of 
1950. Among other things, this amendment for 
the first time authorizes contributions to the 
States for the administration of civil defense 
services. State health departments will need 
to work with their State civil defense directors 
to see that a proper portion of funds appro- 
priated under this authority is made available 
for emergency health and medical activities. 

The second accomplishment is the issuance 
by OCDM of the National Plan for Civil De- 
fense and Defense Mobilization. Just off the 
press and now being distributed, this plan is the 
basic document of civil defense. It sets forth 
the mission of each level of government and of 
the individual citizen. Each of us should be- 
come familiar with the plan and with its forth- 
coming annexes, which will cover all the special 
and auxiliary services essential to civil defense. 
The Public Health Service will have primary 
responsibility for developing the annexes on the 
national medical and health plan, the national 
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water plan, and the national biological and 
chemical warfare defense plan. 

The national plan and its annexes will be our 
guide to civil defense principles and strategy. 
Actual operations, however, will depend very 
largely on local preparedness and effort. Fed- 
eral planning is designed to develop the capa- 
bilities of local agencies and to coordinate the 
programs. But the States and communities 
must be ready to do the job. 

We shall, of course, work closely with the 
States. We expect to rely on established rela- 
tionships and to develop new ones. As in more 
familiar programs, the key to an effective civil 
defense program is a strong local-State-Federal 
partnership, backed up by the participation of 
professional and voluntary groups. 

In particular, we plan to centralize our civil 
defense activities in a new division in our Bu- 
reau of State Services. This division will serve 
as a focal point for civil defense planning and 
operations. 

In addition, I plan to invite a group of leaders 
to serve as an advisory committee on health 
and medical services for civil defense. National 
leaders in medicine, public health, civil defense, 
and public affairs will be asked to recommend 
courses of action for the Public Health Service 
and cooperating organizations. 

As most of you know, a Division of Radiolog- 
ical Health has recently been established within 
the Service. We expect to draw upon the re- 
sources of this division in developing plans for 
radiation research, training, and protection. 
Studies in radiation monitoring and exposure 
and on radioactive fallout levels are already 
underway. These and similar studies should 
be of invaluable aid in devising radiological 
defense measures. 

Other units of tlie Service will participate in 
civil defense operations which are geared to 
their normal programs. For example, the san- 
itary engineering and communicable disease 
control components of the Service will have pri- 
mary responsibility for planning and action in 
their areas of competence. This concept of 
“built-in” civil defense is logical and desirable 
for agencies at all levels. 

So much for what has been done this year 
and what the Public Health Service expects to 
accomplish in the months ahead. 
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The estimates of damage to this country from 
nuclear attack are all too familiar. So is the 
picture of utter chaos that can follow any type 
of enemy action in modern warfare: nuclear, 
conventional, biological, or chemical. You 
know as much of what has been said and written 
about these horrifying possibilities as I do. 

You and I, with every other qualified medical 
and health worker have the duty to protect, 
insofar as possible, 175 million Americans from 
the effects of attack, when and if it comes. If 
we can disregard for the moment the picture of 
total war, it may be easier to think realistically 
of what we must do now, systematically month 
after month, year after year, in order to live 
up to our charge. 


Interlocking Plans 

In many ways, civil defense is an intensely 
local problem. In the event of enemy attack, 
individual areas may have to be on their own 
for weeks, especially if they have not been direct 
targets and have not sustained casualties. They 
would undoubtedly be cut off from normal chan- 
nels of transportation, trade, and communica- 
tions. Many communities will have to rely on 
their own resources to an unprecedented extent. 
They will have to develop a kind of self- 
sufficiency not within the recent experience of 
our American communities. They will also 
have to share their healtin and medical services 
witltless fortunate areas. 

Conversely, therefore, it is not enough to 
think of civil defense as a local affair. Your 
town, my town, will receive protection only in- 
sofar as the total health and medical resources 
of the Nation are planned, organized, practiced, 
and mobilized to come to its defense. 

We must work at the basic components of 
civilian health and medical defense in a series 
of interlocking plans at local, State, regional, 
and national levels. These, in turn, will be de- 
veloped in the same intimate relationship with 
other components of civil defense, such as com- 
munications, transportation, food supply, fire 
control, rescue, and postattack rehabilitation. 

The basic components of civilian health and 
medical defense are: 

¢ Development of a health and medical care 
plan, closely tied in with related service and 
resource plans. 








¢ Activation of the plan by means of a uni- 
form organization and systematic practice in 
emergency health and medical exercises. 

¢ Continuing training programs so that all 
health and medical workers will be instructed 
on new problems and new methods. 

¢ A communications system so that all health 
and medical workers are kept informed of ad- 
ministrative and other developments. 

The specific services which must be developed 
are closely related to our usual public health 
jobs: communicable disease control, sanitation, 
laboratory services, development of health fa- 
cilities, and special services for mothers, chil- 
dren, and older people. In fact, these usual 
programs are our first line of health defense in 
any emergency. Underlying the total plan for 
civil defense and mobilization is the assumption 
that civilian health must be maintained and 
raised to higher levels if the Nation is to meet 
the stresses of war and withstand enemy attack. 

Civilian health and medical defense, how- 
ever, calls for something more than intensify- 
ing our present programs. It requires new or- 
ganizational relationships and cooperation in 
a literal sense, that is, operating together. We 
have many cooperative programs for clearly 
defined goals. In civil defense, the goal may 
not be clear, but we must have specific actions 
at specific times and in specific places. So 
many physicians, dentists, nurses, engineers, 
sanitarians, and health educators will be ex- 
pected to turn out at specific times and locations 
to carry out the duties they will be expected to 
perform in the face of disaster. They will be 
expected to repeat this performance until the 
response is automatic, smooth, and sure. Such 
a state of readiness must become a reality in 
every part of the country. 

Every health agency, official and voluntary, 
every professional society, national, State, and 
local, should know where and how it can best 
function in an emergency. In public health 
departments, plans should be made for a sec- 
ond headquarters in case the first has to be 
abandoned. There should be well worked out 
lines of succession in key health jobs to assure 
continuity of leadership. Provision should be 
made for safe storage of essential records. 

It is assumed that local health authorities 
are thoroughly familiar with health resources 
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in their communities. Civil defense planning 
requires that these resources be known at re- 
gional and State levels, and that this know]l- 
edge include resources outside the traditional 
health settings which may be drawn upon for 
health and medical services in an emergency. 


Disaster Resources 


Obviously, medical care will have to be pro- 
vided for casualties. But what measures will 
be necessary to take care of illnesses when the 
supply of physicians is severely depleted? 
when there is an acute, often prolonged, short- 
age of medical and sanitation supplies? when 
medical facilities are damaged or greatly over- 
crowded? How can we handle the problems 
growing out of a limited food supply ? 

There is also the vital matter of personnel 
and training. Emergency planning calls for 
a nationwide reservoir of professional health 
manpower trained in civil defense knowledge 
and skills. We in the Public Health Service 
plan to work with universities, health agencies, 
and professional groups in increasing these 
skills. In this connection, we will work with 
the program of medical education for national 
defense under which grants are made to medi- 
cal schools to incorporate into their curricu- 
lums the new knowledge of military or civil 
emergency medicine and public health. Such 
assistance needs to be expanded both in amount 
and scope. For example, measures need to be 
developed for bringing the new knowledge to 
physicians already in practice, and to the other 
health professions. 

In order to conserve the skills of the health 
professions in emergencies, the public must also 
be trained in first aid and home nursing tech- 
niques. Professional activities can then be lim- 
ited to highly skilled tasks and supervision. 
The public, as well as the professions, must be 
prepared to live with austerity. 

All types of supplies and equipment must be 
available and ready for use. In the field of 
health requirements, the Public Health Serv- 
ice will evaluate the needs for essential sur- 
vival items and develop programs designed to 
assure these supplies during emergencies, using 
stockpiling and other reserve build-up meas- 
ures. The Service already has underway a na- 
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tional inventory of survival-type medical items 
located at wholesale drug outlets, warehouses, 
hospitals, and retail drugstores. The informa- 
tion developed from this study, to be completed 
early in 1959, will point up anticipated short- 
ages of essential items. 

Preparedness and survival in war are, of 
course, closely related to preparedness for nat- 
ural disasters. Each year, hurricanes, floods, 
tornadoes, and other misfortunes kill and in- 
jure thousands of people, disrupt entire com- 
munities, and cause untold destruction of homes 
and property. Every disaster, every threat of 
disaster, should be used as a training ground 
for civil defense operations. 

We in health and medical services should 
take advantage of what Secretary Flemming, 
in his former capacity as director of the Office 
of Defense Mobilization, calls the “positive im- 
pact” of natural disasters, wherein “the experi- 
ence of fighting the disaster helps us to create 
the organizations and learn the techniques 
needed to fight the much greater disaster of 
war.” By the same token, our capability of 
handling a hypothetical attack should stand us 
in good stead in responding effectively to the 
lesser problems of natural disasters. 


Our Year of Decision 

The great difficulty in civil defense work is 
that we are dealing with calculated guesses, 
with possibilities so awesome that they are diffi- 
cult to accept. We must overcome our natural 
reluctance to admit such possibilities. The 
realities of today’s world lead inescapably to 


the coriclusion that preparedness for civilian 
defense will be a part of our normal way of life 
for many years to come. If civil defense is 
seen as such a continuing responsibility, to be 
planned for and worked for on its own merits, 
public health can create and perfect the ma- 
chinery that will help the people of this Nation 
withstand an enemy attack, recover from it, 
and press on. 

It is my great concern that the Public Health 
Service provide a steady stimulus to planning, 
organization, and action in civil defense 
throughout the Nation in the months ahead. 
We, of course, can accomplish very little alone. 
I am gratified to learn that we shall begin with 
well-developed plans in many States. I am 
even more gratified by the action of several 
major professional organizations, without 
whom no national emergency health and medi- 
cal service can be developed. The American 
Medical Association and the American Hospi- 
tal Association, for example, both have strong 
civil defense committees prepared to join in 
national planning. 

We in public health must become more sensi- 
tive to civil defense needs and we must develop 
both the competencies and a focus of organiza- 
tion and action. Civil defense is an interlock- 
ing job that calls for our greatest application 
of ingenuity, perseverance, and leadership. It 
is a challenge that we must meet now if we are 
to safeguard the Nation’s future. We must 
make this our “year of decision,” in which we 
chart a course of action to meet whatever emer- 
gencies the future may hold. 


WHO Report on Health Statistics 


The fifth report of the World Health Organization’s Expert Committee on 
Health Statistics (No. 133) deals with the collection of statistics, organiza- 
tion of national committees, personnel training, cancer registers, and health 
indicators related to standards and levels of living. 

A limited number of copies are available from the National Office of Vital 


Statistics, Public Health Service, Washington 25, D. C. 
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70 Newly Recognized Viruses in Man 


ROBERT J. HUEBNER, M.D. 


HE 1948 textbook, Virus and Rickettsial 

Diseases of Man (Rivers), listed approxi- 
mately 60 viruses which were known to infect 
man. Two-thirds of these agents were animal 
or arthropod agents which involve man only 
secondarily. Truly human viruses (that is, par- 
asites specific for man and dependent on him 
for maintenance of their parasitic cycle) recog- 
nized in 1948 numbered a mere 20, of which only 
9 were established in the laboratory. ‘Ten years 
later, in 1958, 70 additional, specifically human 
viruses have been established and studied in the 
laboratory. 

The newly recognized agents are not only 
numerous but exceedingly prevalent, and in in- 
tensely populated urban areas it appears that 
most humans at one time or another experience 
most of them. Unlike the viral diseases of man 
transmitted from other species, these common 
viruses tend to be milder in their pathogenic 
activity and only very rarely fatal. This mild- 
ness is not unexpected, since they are dependent 
on man, their natural host, for the perpetuation 





Dr. Huebner is chief of the Laboratory of Infectious 
Diseases, National Institute of Allergy and Infec- 
tious Diseases of the Public Health Service. This 
article is a condensation of a paper presented for 
the Institute of Microbiology, Rutgers University, 
in a symposium sponsored by Gustav Stern, presi- 
dent of Hartz Mountain Products, in honor of the 
late Dr. F. R. Beaudette, who was chairman of the 
department of animal pathology, Rutgers University 
College of Agriculture. 
sion of Rutgers and John Wiley and Sons, Inc., 
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publisher of the book in which the full version of 
the paper will appear, Perspectives in Virology, 
edited by Morris Pollard. Publication of the book 
is scheduled for next month. 


of their parasitic existence. Many animal and. 
arthropod viruses which quickly lay the human 
low produce extremely mild effects in their 
natural hosts. 

The following is the current box score of 
newly recognized viruses (1958), including 
polioviruses. For purposes of discussion, the 
viruses are divided into the enteroviruses and 
the respiratory tract viruses. This is an arbi- 
trary separation, based on the sites in which 
How- 
ever, most of the enteroviruses can and do occur 
in the pharynx, at least during the brief, early 
stages of infection. Similarly, some of the 
respiratory tract viruses, particularly the adeno- 


the viruses are commonly demonstrated. 


viruses, can be demonstrated in the intestinal 
tract. One might consider as newly recognized 
the newer influenzal strains of type A and type 
B. Influenza C, measles, chickenpox, and 
herpes zoster have only recently been established 


in laboratory systems. 


Enteroviruses 


Coxsackie : Number 
CU CIST) ip, SPEEA nO cea ee ea same Seen Pe wee a ee eae 19 
SN OU 8d he ne A eh 5 

CC EE eee a de es 7 Sone ero an ae 20 


Respiratory tract viruses 
PO eee a ay ee ee ee 18 


New myxoviruses (Sendai, croup associated, 
hemadsorption, types 1 and 2) ..-.........._... + 

Other viruses (salivary gland virus, JH, 2060, 
see be Lit Mey | cy 1) Rae eee Oe ee ees igen ee ery oer 4 
70 


The first representatives of the Coxsackie vi- 
ruses were reported by Dalldorf and Sickles in 
1948. Subsequently, agents isolated in tissue 
culture, called orphan viruses by Melnick, and 
enteric viruses by Sabin, Hammond, and En- 
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ders, were gathered together in 1955 into a 
group now known as the ECHO viruses. The 
first adenoviruses were reported toward the end 
of 1953 and early 1954 by Rowe and his co- 
workers and by Hilleman and his co-workers. 
The Sendai virus, or the hemagglutinating vi- 
rus of Japan, recently named influenza D, was 
first reported by Kuroya and associates in 
1953. Other new myxoviruses, the croup-asso- 
ciated (CA) virus, the hemadsorption viruses 
(HA), the respiratory syncytial virus, or chim- 
panzee coryza agent (CCA), the salivary gland 
virus (SGV), and JH and 2060 viruses, have 
all been reported since 1955 by Chanock, Smith, 
Rowe, Weller, Price, Pelon, Mogabgab, and 
their co-workers. The HA viruses were re- 
ported by our laboratory only this year. 


Clinical Illnesses 


Fifteen clinically and epidemiologically dis- 
tinguishable entities attributable to the newly 
recognized viruses are listed in the tabulations 
that follow. When the more specific signs and 
symptoms are not produced, the illnesses are 
generally lumped under such nonspecific terms 
as “common cold,” “virus infection,” “fever of 
undetermined origin,” and “acute respiratory 
illness.” In the warm months they might be 
called “summer grippe”; in the cold months 
“febrile colds.” 


Enteroviruses 
Five clinically distinct entities, namely, her- 
pangina, epidemic pleurodynia, aseptic menin- 
gitis, epidemic exanthemata, and myocarditis 
neonatorum, now well established as Coxsackie 
and ECHO viral diseases, are listed below to- 
gether with acute summer respiratory illnesses. 


Viral serotypes incrimi- 


Disease nated, 1958 
Herpangina (vesicular pharyn- 
GG es ee he Coxsackie group A 2, 
4, 5, 6, 8, 10 (prob- 
ably 3) 


Epidemic pleurodynia (Born- 
holm. disease)... == Coxsackie group B 1, 
2.3, 4.5 
Aseptic meningitis (nonbac- 
terial meningitis )*___.______ Coxsackie group A 7, 
9; group B 1, 2, 8, 
4, 5; ECHO 4, 6, 9, 
(14) 
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Epidemic exanthemata (‘“Bos- 
ton exanthem’’) (“meningo- 


encephalitis with rash’)__. ECHO 9, 16 
Myocarditis neonatorum (a- 
cute aseptic myocarditis)... Coxsackie group B 3, 4 


Acute febrile respiratory ill- 

nesses (“Summer grippe”’)* Many of the new vi- 

ruses. 

*These diseases are caused also by other entero- 
viruses including polioviruses types 1, 2, and 3. 

Not only can certain virus types cause dif- 
ferent clinical illnesses, but it is also apparent 
that the same clinical illness, such as aseptic 
meningitis, can be caused by a number of dis- 
tinct virus types. Double and even triple si- 
multaneous virus infections add to the com- 
plexity of the clinical aspects of these viruses. 


Adenoviruses 


At least six distinct entities are currently at- 
tributable to adenovirus infections. They are 
the following: 


Adenovirus types 
implicated 





Most Less com- 


Disease commonly monly 

Acute respiratory disease _ ___- 4,7 sae 
Pharyngoconjunctival fever __- 3 fe I, Zo 6, 34 
Acute febrile pharyngitis.__.... 1, 2, 3,5 
Follicular conjunctivitis___—_- 3, 7a 2, 6, 9, 10 
Epidemic keratoconjunctivitis- 18 23,7 7a 
Virus pneumonia: 

PATI st ce oe oa 7a 1,3 

De, 4,7 


1 Classic cases. 
2 Mild cases. 


The first clinical illness shown to be caused 
by adenoviruses was acute respiratory disease 
(ARD). This common epicemic disease of 
military recruits is caused most frequently by 
types 4and 7. These serotypes rarely occur in 
children in the United States. Most adults 
eventually deveiop antibodies to types 4 and 7. 

Pharyngoconjunctival fever (PCF) occurs 
in children in any month. It is frequently as- 
sociated with swimming pools and camps. At- 
tributed chiefly to serotypes 3 and 7a, it occurs 
only sporadically in adults. Many if not most 
adults have antibodies to these serotypes. 

The most common manifestation of adeno- 
viruses is acute febrile pharyngitis due to types 
1, 2, 3, and 5 in infants and young children. 








Most are infected with types 1 and 2, it would 
appear, prior to entering grade school. These 
febrile illnesses are much more common in cold 
seasons. They are quite similar to pharyngo- 
conjunctival fever, except that conjunctival in- 
flammation is rare. Common follicular con- 
junctivitis without fever, due to adenoviruses, 
is seldom epidemic. It is observed most often 
in adults, since in children adenoviruses tend 
to produce fever, in which case the illness 
would more properly be called pharyngocon- 
junctival fever. 

Epidemic keratoconjunctivitis (EKC) ap- 
pears to be most commonly caused by type 8 
adenovirus. It occurred chiefly in industrial 
areas during World War II. EKC is preva- 
lent in Japan and has recently been observed in 
Scotland and in continental Europe. When 
type 8 infections are observed in children, as 
in Japan, the illness tends to resemble pharyn- 
goconjunctival fever; in adults, the infection 
usually results in classic afebrile keratocon- 
junctivitis. 

Other adenoviruses (types 3 and 7a) can also 
on occasion cause mild keratitis expressed as 
subepithelial opacities which, according to 
Thygeson, are distinguishable from the severe 
and prolonged classic EKC, which not infre- 
quently is followed by permanent corneal 
damage. 

Primary atypical pneumonia without cold 
agglutinins was found associated with adeno- 
virus infections, chiefly type 4, by Hilleman 
and Werner. This illness is invariably asso- 
ciated with outbreaks of ARD. Virus pneu- 
monia in infancy is the most recent illness 
shown to be caused by adenoviruses. Type 7a 
was demonstrated repeatedly during an epi- 
demic of virus pneumonia in infants in Paris, 
1955-56. The findings in fatal cases resembled 
very closely an unusual pneumonia described by 
Goodpasture in 1938, which featured intranu- 
clear inclusions quite similar to those produced 
by adenoviruses in cells grown in tissue culture. 
Types 1 and 3 have also been found in the tis- 
sues of infants dying from pneumonia in this 
country. 

As illustrated in the tabulation, certain ade- 
noviruses can also cause clinically different. ill- 
nesses, and the same illness may have multiple 
adenovirus causes. 


Myxoviruses 

The myxoviruses, particularly influenza, 
mumps, and Newcastle, are probably the most 
intensively studied of the animal viruses. 
In recent years, however, new human myxo- 
viruses have been found, with properties dif- 
ferentiating them from the older varieties. In 
1955, outbreaks of infant pneumonitis were as- 
sociated with a new myxovirus called Sendai 
virus, isolated so far, only in Sendai, Japan, 
and in Vladivostok, Russia. However, sero- 
logic reactions to Sendai virus in this country, 
England, and elsewhere, suggest that Sendai 
virus or an immunologically related virus was 
causing prevalent infections. 

In 1954, Chanock reported a croup-associated 
virus. When propagated in monkey kidney tis- 
sue culture, CA virus revealed minor serologic 
relationships to mumps and to Sendai virus. 
The hemadsorption myxoviruses types 1 and 2, 
discovered not many months ago by Chanock 
and others of my associates at the National In- 
stitutes of Health, in collaboration with Dr. 
Robert Parrott, physician-in-chief, Children’s 
Hospital, Washington, D. C., are also isolated in 
monkey kidney tissue cultures, but they require 
the new hemadsorption technique, described by 
Vogel and Shelokov, for their demonstration. 
These agents appear to be responsible for a 
significant amount of acute febrile respiratory 
illness in children in urban areas. 

Our recent hospital clinic studies, done in 
collaboration with Children’s Hospital, Wash- 
ington, D. C., and the District of Columbia 
Welfare Department, indicate that types 1 and 2 
hemadsorption viruses were responsible for as 
much as 25 percent of the influenza-like ill- 
nesses observed during recent months in chil- 
dren. Retrospective studies indicate that the 
hemadsorption viruses may have been responsi- 
ble for a relatively high proportion of respira- 
tory illnesses in children, at least since 1953, and 
may have caused in military recruits a propor- 
tion of acute respiratory disease not accounted 
for by the streptococci, influenza virus, or the 
adenoviruses. The following shows the ill- 
nesses associated with newly recognized myxo- 
viruses and other respiratory tract diseases: 


Acute laryngo-tracheobronchi- 
PS ONO) nts a CA, HA type 2 
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Pneumonitis in infants and 
|, ro Re ae Sendai (influenza D), 
CCA, HA type 1 
Mild respiratory illness (com- 
mon cold, coryza, nasophar- 


SNR ee ee eo Ja, 2060, CCA 
Acute febrile respiratory ill- 
GBHEA oe etc si ese Ro he) Sendai, CA, HA types 1 
and 2 


Cytomegalic inclusion disease. Salivary gland virus 


Chanock and associates showed a temporal 
association of the new respiratory syncytial 
virus with such pneumonitis in infants and chil- 
dren. This virus was shown to be identical with 
the chimpanzee coryza agent (CCA) reported 
earlier by Morris and associates. This virus, 
like the croup-associated virus, appears to occur 
in sharply localized epidemics. 

Two viruses with similar properties, JH 
virus and 2060 virus, were reported almost 
simultaneously from two separate laboratories, 
in association with mild respiratory illnesses 
with very low-grade fever. Subsequently, 
Price has reported protection against an out- 
break of mild respiratory disease in children 
with a vaccine prepared against the JH strain. 

The virus causing cytomegalic inclusion dis- 
ease, so termed because of the distinctive giant 
intranuclear inclusions produced, is, in a sense, 
an old virus in that it was recognized as a patho- 
logical entity many years ago. This virus, how- 
ever, was not isolated and established in the 
laboratory until 1956, when Smith reported its 
recovery in human uterine fibroblasts. Shortly 
afterwards, Rowe, Hartley, and I, as well as 
Weller, reported in some detail on the occur- 
rence of this virus in man. It would appear 
that the salivary gland virus, as it is also known, 
is an extremely common and ubiquitous agent 
inman. Related but species-specific representa- 
tives occur in many other mammals. The mouse 
and guinea pig varieties have also been estab- 
lished in tissue culture. 

This group of viruses occasionally causes 
disseminated disease with lesions observed in 
nearly all the critical organs in the species in 
which they occur. The human agent in its 
active form in newborn infants, called cyto- 
megalic inclusion disease, is frequently fatal. 
Weller and Rowe recently showed that the virus 
can be demonstrated for long periods in salivary 
secretions and in urine of infected children. 


Vol. 74, No. 1, January 1959 


Like adenoviruses, the human agent has been 
unmasked from long-term cultures of tonsils 
and adenoids. 

The search for human viruses has demon- 
strated previously unrecognized viruses in other 
species as well. At least 20 newly recognized 
viruses have been demonstrated in tissue cul- 
tures of monkey kidneys. Some are biologi- 
cally and immunologically related to human 
adenoviruses, others to human ECHO viruses, 
and others to the newer hemadsorption myxo- 
viruses. 


Implications 

Recognition of so many new viruses and their 
effects cannot fail to provoke a reexamination 
of current concepts. Itis a familiar observation 
that the usefulness of hypotheses concerning the 
etiology of disease depend in great part upon 
whether or not they can be tested. When they 
are based on a microbial theory, this necessary 
and desirable circumstance usually obtains. 
But such testing is not always easily accom- 
plished. 

One of the most important implications of so 
many new, different, and prevalent viruses is 
the complexity of the business of trying to find 
out what they are doing in their hosts. Simul- 
taneous infections with multiple viruses are 
commonplace, particularly in young infants. 
We have observed as many as four acute viral 
infections in the same child during the same 
week. Since, in very young children, these new 
viruses most often cause clinical entities that are 
difficult to distinguish from one another, at- 
tributing the illness to the proper agent can be 
quite difficult. The elucidation of significant 
etiological associations of prevalent viruses 
which only rarely cause fatal infections be- 
comes, as a consequence, almost a problem in 
logistics, requiring carefully planned, extensive, 
and controlled epidemiological and laboratory 
studies. One of the more proximate and im- 
portant implications of modern research on 
virus diseases, therefore, is that it will cost 
significantly more money than microbiological 
studies have in the past. 


Clinical Importance of New Viruses 


Specific clinical illnesses attributable to 
viruses may représent only a small proportion 








of the total amount of illness they produce. 
Our studies, as well as those of Dingle’s group 
at Western Reserve University and the New- 
castle-on-Tyne studies in England, show that 
the common respiratory and other undifferen- 
tiated illnesses tend to occur most frequently in 
the young child. In this age group, it is dif- 
ficult even for a pediatrician to distinguish 
among the illnesses most commonly caused by 
the adenoviruses, Coxsackie, ECHO, and even 
polioviruses. 

The 6-year longitudinal study of suburban 
communities, by Bell and my other associates 
at the National Institutes of Health, showed 
that respiratory illnesses characterized by mild 
fever of more than 1 day’s duration occurred 
approximately 5 times more often in children 
under 6 years of age than in persons over 17. 
The intermediate age group showed an inter- 
mediate experience. For this reason, our recent 
studies of these illnesses have been focused on 
the childhood illnesses in three different popu- 
lation groups: (@) in the suburban community, 
(4) in pediatric hospital wards and clinics, 
and (¢) in infants and young children confined 
to an orphanage nursery. By longitudinal and 
cross-sectional observations, we hope to deter- 
mine more precisely the roles of viruses, and 
other pathogens as well, in producing the com- 
mon acute and undifferentiated illnesses in 
children. 

Already these studies have led to interest- 
ing findings. For instance, in collaboration 
with Dr. Robert Parrott, our group is now 
engaged in studying the relative contributions 
of Asian influenza, the brand-new hemadsorp- 
tion viruses, and the adenoviruses to current 
pediatric respiratory illnesses in local pediatric 
clinics and hospital wards. During October 
and November 1957, approximately 60 percent 
of the acute respiratory illnesses could be at- 
tributed to Asian influenza and approximately 
25 percent to types 1 and 2 hemadsorption 
viruses. The adenoviruses, the croup-associated 
virus, the respiratory syncytial virus, as well 
as Coxsackie and ECHO viruses, known to be 
prevalent at other times and places, were not 
prevalent during this period. Because of 
technical difficulties, we have been unable 
thus far to assay the contributions of JH 
and 2060 viruses. 
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During October and November, we were 
able to account for the majority of the res- 
piratory illnesses on the basis of Asian in- 
fluenza and the new hemadsorption viruses. In 
December 1957, when the Asian influenza virus 
disappeared entirely from the clinic and hos- 
pital wards, approximately 25 percent of res- 
piratory illnesses could still be attributed to 
the hemadsorption viruses. The adenoviruses 
appeared in December and were held respon- 
sible for approximately 5 percent.’ Of the 
respiratory illnesses observed for about 60 
days, these two’ agents produced 30 percent. 

Asian influenza reappeared in February, but 
only a small percentage of illnesses were at- 
tributable to this virus. In late February, type 
1 hemadsorption virus disappeared. At this 
time, we were able to account for probably less 
than 15 percent of the acute respiratory and 
undifferentiated illnesses. Subsequently the 
hemadsorption virus reappeared and adeno- 
viruses became more common, but large seg- 
ments of respiratory disease remained unex- 
plained. Since bacteriological studies have 
provided no explanation for the vast majority 
of unexplained illnesses, additional, presumably 
new, viruses will have to be sought. 

Longitudinal studies in an orphanage nursery 
have provided us with observations on thou- 
sands of respiratory and undifferentiated ill- 
nesses. Thousands of virus isolates were ob- 
tained and, for the most part, identified. (The 
data are being prepared for publication.) At 
least 35 to 40 different prevalent viruses occur 
regularly in this population, and substantial 
amounts of illnesses can be attributed to the 
adenoviruses, some of the enteroviruses, and 
myxoviruses. During nearly 3 years of ob- 
servation since 1955, many of these viruses have 
made periodic, almost predictable, reappear- 
ances at appropriate seasons. However, even 
under intensive scrutiny, many illnesses still 
sannot be identified as viral or bacterial 
infections. 


Prophylactic Vaccines 

Even though there are still many common 
respiratory and other undifferentiated diseases 
with no known agent, serious consideration 
should be given to the development of pro- 
phylactic viral vaccines. 
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At the National Institutes of Health, we are 
engaged in preliminary tests of properly con- 
stituted viral vaccines. Our studies of the high 
prevalence of viral illnesses in children suggest 
that a properly constituted, safe, and effective 
vaccine would probaby be incorporated in pedi- 
atric immunization schedules. Such a vaccine 
would require perhaps as many as 25 separate 
viral antigens. 

Speculation concerning the eventual utiliza- 
tion of this hypothetical “virus cocktail” is 
premature. Too many questions remain to be 
answered. Sorae may feel that such a vaccine 
would be fraught with unexpected hazards 
either immediately or later in life. Others may 
- assume that such a vaccine would be of immedi- 
ate great value. Generally speaking, the first 
raccines for any disease are poorer than the 
modifications that come later. However, it is 
important to take the initial steps, carefully, 
of course, and then to answer questions as they 
become real rather than merely hypothetical. 

The justification for study and eventual use 
of an all-purpose virus vaccine ought not to be 
put purely on an economic basis. I believe 
that a multivalent vaccine capable of prevent- 
ing as much as 25-30 percent of undifferentiated 
respiratory disease, particularly in early child- 
hood, would be desirable for the good and simple 
reason that this is, in any vocabulary, an enor- 
mous mass of illness, probably much more illness 
than is now prevented by all currently available 
vaccines. 


New Viruses and Noninfectious Disease 


It has been only a few years since our chief 
infectious diseases were pneumonia, smallpox, 
diphtheria, and the great plagues, the latter 
mostly transmitted from other animal species to 
man. Although vigilance is still required to 
keep them in check, they are no longer regarded 
as important, at least in this country. 

This remarkable success story has led to an 
unfortunate myth that infectious disease re- 
search is now a comparatively dead science. 
Nevertheless, numerically speaking, it would 
appear that most of Western man’s microbial 
experiences, as exemplified in large part by the 
newly recognized virus flora, still remain to be 
defined, if not eliminated. 

Many chronic and degenerative diseases also 
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remain largely a riddle as to ultimate causes. 
Among the various hypotheses, those which pos- 
tulate viral etiology deserve consideration. As 
viral infections are most frequent precisely dur- 
ing the formative periods, they frequently af- 
fect organs that are critically necessary for 
healthy growth. Despite the fact that the newly 
recognized and numerous human viruses are al- 
most never fatal, the astronomic number of ill- 
nesses they cause seems to me to imply a great 
deal. Our knowledge of the pathogenic be- 
havior of these viruses rests on comparatively 
few autopsies. But from studies of these few 
fatal cases, it is quite clear that many represent- 
atives of the new and common viruses cause 
pathology in critical organs, including the cen- 
tral nervous system, lungs, heart, liver, ad- 
renals, kidneys, and the reticuloendothelial sys- 
tem. It is almost impossible to think that these 
pathological effects are not duplicated, to a les- 
ser extent, in many nonfatal infections. 

The well-known virus diseases of early child- 
hood, measles, mumps, chickenpox, herpes, and 
poliomyelitis, also cause pathology in central 
organs with uncomfortable frequency. No 
fewer than 14 Coxsackie and ECHO viruses 
have now been shown to affect the central nerv- 
ous system. Certain enteroviruses also cause 
myocarditis and pericarditis in children. It 
is quite possible that repeated infections in 
childhood with specifically human _ viruses 
which affect the central nervous system rep- 
resent far greater contemporary threats to hu- 
man health than all the viral encephalitides 
transmitted from nature combined. 

Consider also the salivary gland virus, a no- 
torious cause of neonatal death, and, as recently 
demonstrated by Weller and Rowe, a potential 
cause of chronic cerebral disease in infants who 
survive the early perinatal infection. In fatal 
cases, this virus causes lesions in virtually all 
the critical organs; it has been shown to be ex- 
creted by as many as 10 percent of infants un- 
der the age of 3; and serologic surveys show 
that it eventually succeeds in producing infec- 
tious processes in perhaps as many as 80 percent 
of all persons by the time they reach 35 or 40. 
Furthermore, the infection is persistent and 
has been reported occasionally ‘as a generalized 
recrudescent disease in fatal illnesses, usually at- 
tributed to other chronic maladies. It is un- 
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reasonable to think that the giant intranuclear 
inclusions produced by the generalized disease 
are confined to fatal cases. This and other la- 
tent viruses may have outstanding importance 
for those suffering from a lack of testable 
hypotheses concerning ultimate causes in cer- 
tain chronic diseases. 


Viruses in Etiology of Human Cancer 

It has become clear that the viruses re- 
sponsible for animal tumors are not altogether 
strange microbes. Recent studies have shown 
that the animal tumor viruses grow to high 
titer, that they produce antibodies, and that 
some of them grow in tissue cultures. Their 
manifestations are generally hyperplastic rather 
than cytolytic and the viruses frequently re- 
main latent for many months; but these are not 
unusual properties. Only their oncogenic ac- 
tivities set them apart. The methods for work- 
ing with them appear to be slightly more diffi- 
cult than those for some of the ordinary, non- 
tumor viruses, yet they seem to present no more 
severe technical problems than, for example, the 
salivary gland viruses. 


The delineation of certain viruses in one spe- 
cies has frequently been based upon studies of 
similar viral experiences in other species. When 
representatives of various families of human 
viruses turn up in animal species other than 
man, it is merely taken for granted. In the 
same way, it is not uncommon for the first rep- 
resentatives of a virus family to be found in an 
animal species, then, subsequently, related rep- 
resentatives to be found in man. It is hardly 
possible for a virologist to think that family 
relatives of the numerous tumor viruses of 
animals will find no expression in the human 
species. To say that such a virus has never 
been demonstrated is quite correct. It is 
equally correct to say, however, that the critical 
experiments which have been necessary for the 
demonstration of animal cancer agents in man 
have not yet been performed. In fact, the ques- 
tion “Do viruses cause human cancer?” has not 
yet been effectively asked. One of the major 
implications of modern virus research, there- 
fore, is based on the likelihood of an early 
answer to this most important medical question. 


Regular Corps Examinations 


The Public Health Service announces com- 
petitive examinations for appointment of phy- 
sicians, dentists, sanitary engineers, clinical 
psychologists, biochemists, and veterinarians 
to its commissioned corps as Regular Corps 
officers. 

The examinations will be held throughout 
the country on March 31 to April 3, 1959, for 
the veterinarians and on April 21-24, 1959, 
for the other categories. 

Appointments will be made in the ranks of 
assistant and senior assistant grades, equiva- 
lent to Navy ranks of lieutenant (j.g.) and 
lieutenant, respectively. Active duty as a 
Public Health Service officer fulfills the obliga- 
tions of Selective Service. 
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Only United States citizens need apply and 
applicants must be at least 21 years old. The 
entrance pay is $4,817 per year for an assistant 
grade officer with dependents and $6,270 for a 
senior assistant grade officer with dependents. 
Physicians, dentists, and veterinarians receive 
an extra $1,200 to $3,000 a year incentive 
pay. 

Applications for the veterinarian’s examina- 
tion must be received by the Surgeon General 
no later than February 20, and March 6 for 
the other categories. Forms may be obtained 
by writing to the Surgeon General, Public 
Health Service (P), Washington 25, D. C., or 


to the nearest field station of the Service. 


Public Health Reports 

















Local Health Departments 


GROWTH or ILLUSION? 


BARKEV S. SANDERS, Ph.D. 


TUDENTS of public health as well as civic 

leaders have begun to scrutinize the efficacy 

of the traditional pattern of local health de- 

partments (1-3). <A critical look at the growth 

of these departments in recent years is there- 
fore timely. 

The growth of local health departments may 
be measured in several ways, each way pos- 
sibly leading to a different conclusion. When 
independent approaches lead to common con- 
clusions, however, we are justified in having 
greater confidence in the findings. We have 
chosen three methods of measuring the growth 
of local health departments in recent years : 

e Extent of geographic areas covered by local 
health departments. 

e Annual expenditures of local health de- 
partments. 

¢ Number and skills of full-time local public 
health personnel. 


Geographic Coverage 


A few large cities in Europe and in the United 
States had developed municipal health depart- 
ments even before the 19th century, but the 





Dr. Sanders is technical consultant, Program De- 
velopment Branch, Division of General Health 
Services, Public Health Service. The article is 
based on a speech given at the annual conference 
of the Nebraska State Public Health Association 
in Lincoln, September 23, 1957. Basic data on 
the areas, expenditures, and personnel were com- 
piled under the direction of Clifford H. Greve, State 


Grants Branch, Division of General Health Services. 
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countywide local health department in this 
country is exclusively the product of the 20th 
century. According to Williams (4): “There 
are conflicting claims as to where the first 
full-time county health department was es- 
tablished. The records indicate that Jeffer- 
son County, in which the City of Louisville, 
Kentucky, is situated, established a full-time 
health department in 1908. In Guilford, North 
Carolina, a full-time county health department 
was established in 1911.” 

In 1915 there were 15 full-time county health 
departments; by 1930 this number had risen 
to 534 (5). Since these early beginnings, both 
the number of separate health units and the 
number of counties with such health units have 
vastly increased. 

The period of greatest growth of full-time 
local health organizations was between the 
years 1915 and 1940 (table 1). Since 1950 
there have been relatively few additions. The 
yearly number of counties with organized 
health departments and the percentage of popu- 
lation included in areas with such departments 
underscore this conclusion. 

Although the rate of expansion in area and 
in population covered since 1950 has been neg- 
ligible, this need not mean that local health 
departments have not grown in other respects: 
in quality and in scope of services. We, there- 
fore, should look at other indexes of growth. 


Annual Expenditures 


From 1947 to 1956, expenditures through Jocal 
health departments rose almost constantly. <Al- 
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though there was some slackening in the rate 
of increase, the year-to-year changes in total 
expenditures were generally upward (table 2). 

From 1950. to 1956 total expenditures in- 
creased 47 percent, averaging about 8 percent 
per year. Local funds, which constituted two- 
thirds of the total, increased 52 percent, closely 
paralleling the increase in total expenditures. 
Although fewer dollars are involved, the per- 
centage rise in State funds expended by local 
health departments (¢2 percent, or about 12 
percent a year) was significantly greater than 
either the total or local increases. 

Within this same period, there was a marked 
decline (31 percent) in the Federal portion. 
In 1947 Federal funds represented 19 percent 
of all local public health expenditures; by 1956 
this percentage had dropped to 5. 

The casual observer, noting the rise in dollar 
amounts spent for health programs, may as- 
sume that community health needs are being 
taken care of more adequately today, at least 


in the areas served by full-time health depart- 
ments. This presumption is subject to ques- 
tion, however, since the increases occurred in 
a period of rising costs, when the purchasing 
power of the dollar was steadily declining. 


Equating the Value of the Dollar 


Ordinarily, the economist uses the Consumer 
Price Index of the Bureau of Labor Statistics 
in order to convert current dollars into uniform 
dollars. For most purposes this provides a 
reasonably adequate adjustment. 

The Consumer Price Index uses as its base 
the prices paid for consumer goods and services 
purchased by wage earners’ families in the 
period 1947-49. Appraisal of the significance 
of increases in dollar amounts should also in- 
clude an adjustment for the population in- 
in counties served by local health depart- 
in terms of an index reflecting this in- 


crease 
ments 
crease. 


The 


expenditure figures in table 3 were ob- 
































Table 1. Comparison of coverage of the United States by full-time local health departments for 
selected years * 
Organized areas | Unorganized areas 
| | | 

Year | Percent of | Percent of 

‘Number of/Number of} Population | total pop-| Population total pop- 

organiza- | counties | covered | ulation represented | ulation in 

tions included | covered | | unorgan- 

| | | | ized areas 

| | 
1915_ i'w anh SSS Seeneocncoaloncoanans soe | 2°15 eee ae eee Se ee ee ee en ee 
1935_- even Diabetes 886 | 2762 | 74, 133, 331 56. 3 57, 535, 944 43. 7 
1S aE Ree eee ae ae | Se See en eee OE” 2 9 i aaa eB [ePIC [Pemee pn eee, oe See ness 
ESS ers: Wastes wee o”. . 3 ee eee 4... ee oa 2 30. 0 
a Tic inielign bs nccad te ufal elaine aia inaddibl ea: ae meres SE inch Cawdeens 2 25. 0 
1946. ____.- . Pe Se OEE ee ae a aera Lene Serene Tee 
ae itidete > 1, 284 | 1,874 | 113, 501, 778 | 81.5 | 25, 715, 485 | 18. 5 
| LS RRR AE 1,342 | 2,010] 121, 994, 500 | 83. 5 24, 118, 500 | 16. 5 
aa as i aS oa leita ah ae 1, 348 | 2, 088 | 4 129, 073, 144 86. 1 20, 782, 448 | 13. 9 
| ab ihe euiclaakosteneth 1, 353 | 2, 105 129, 600, 000 | 86. 0 21, 064, 000 | 14. 0 
Tee MR ene eae ees 1, 383 | 2, 184 | 136, 536, 806 | 88. 4 17, 882, 593 | 11. 6 
EER eae ret 1, 365 | 2,197 | 137, 873, 978 | 88. 4 18, 056, 105 | 11.6 
Re ET Sees 1, 434 | 2,218 | 141, 682, 700 | 88. 7 17, 995, 800 | 11.3 
1955_- Sire Aeitiie edhe siemens 1, 442 | 2,204 | 144, 604, 600 | 88. 9 18, 004, 900 | he 
RESP TSE eins Es: EA 1, 446 2,209 | 147, 147, 400 | 88. 7 18, 672, 100 | 11.3 
1957 dais hatin s wcteliigance 1, 437 2, 274 | > 150, 500, 000 | 5 88.8 | 5 19, 000, 000 | 611.2 
| 





1 Data from the State Grants Branch, Division of General Health Services, Public Health Service, 
State health districts, with additions for early years by the author. 

2 Kratz, F. W., Status of Full-time Local Health Organization at the End of the Fiscal Year, 1941-42, 
Rep. 58: 345-351, Feb. 26, 1943. 

3 Mountin, J. W., Hankla, E. K., and Druzina, G. B., Ten Years of Federal Grants-In-Aid for Public Health, 
1936-46, Public Health Bulletin No. 300, Public Health Service, 1951. 

4 The difference between 1949 and 1950 is due partly to adjustments made possible by current population figures 
for 1950 provided by the 1950 census. 

5 Estimated. 
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Table 2. Annual expenditures by local health departments, by source of funds, 1947—56 


l 
Feder: 











Fiscal year Total expend- | Local State Private 

itures | | agencies 
I lee Nest ec cil a ae wesc are es cementation | $79, 876,248 | $53, 754,050 | $10,270,597 | $15, 180, 501 | $671, 100 
Dans me 8 lll lh le SSC a | UL LULL ee 723, 593 
PRN eee ee Ae Oe ore La eee | 119, 072, 580 75, 187, 589 | 27, 167, 203 | 15, 510, 442 | 1, 207, 346 
eg eee hae eae | 120, 353,884 | 83, 274, 189 23, 337,890 | 13, 131, 921 609, 884 
(id 5. BE Se ee Sree eneenae crkeryss ve | 149, 773, 696 | 104, 254, 064 30, 871, 575 | 13, 644, 760 | 1, 008, 297 
See Lee ois owe ae eae mutes | 140, 781, 739 96, 766, 232 | 30, 275, 193 | 13, 131, 255 | 609, 059 
Oe re ee oo eee a | 144, 317, 326 97, 370, 358 33, 620, 667 | 12, 500, 517 | 825, 754 
Re as a ee ee | 156, 428, 593 107, 995, 360 37, 742, 355 9, 614, 786 | 1, 076, 092 
LS a reenter ce I | 166,130,010 | 117, 988, 156 | 38, 100, 197 | 8, 916, 907 1, 124, 750 
| Se ce ee eS Ee ee 177, 427, 328 | 127, 163, 949 | 40, 232, 633 3 9, 046, 488 984, 258 








Pennsylvania. 


complete reporting of expenditures was noted for Pennsylvania. 


States. 


1 Three-fourths of increase between 1950 and 1951 attributed to four States: New York, Michigan, Ohio, and 
Increased expenditure was sizable in some of the large cities in the first three States, and more 


Some increase was shown, however, for most 


2 Although increases between 1951 and 1952 were reported by many States, sizable reduction in funds expended 


was reported for Detroit and for New York City. 
eral hospitalization cost. 


The decrease in Detroit resulted from the elimination of gen- 
Apparently, reported expenditures were incomplete for New York City for 1952. 


3 Federal poliomyelitis funds eliminated for reasons of comparability. 
Source: As reported to the Public Health Service by State health departments and other State agencies par- 


ticipating in grant programs administered by the Public Health Service. 


Prepared by the State Grants Branch, 


Division of General Health Services, Public Health Service. 


tained by applying these two indexes to the 
actual expenditures given in table 2. The top 
part of table 3 shows what the annual amounts 
would be after having been deflated by the 
Consumer Price Index; the lower part, the 
amounts after further adjustments to allow for 
population increases. 

Both sets of figures are smaller, of course, 

than those based on current dollars in table 2. 
The total, deflated by applying the Consumer 
Price Index only, shows a 30 percent increase 
instead of the 47 percent increase in table 2. In 
terms of deflated dollars the increase in local 
funds was 35 percent instead of 52 percent and 
in State funds 52 percent instead of 72 percent. 
<xpenditures of Federal funds by local health 
departments declined 39 percent in deflated dol- 
lars compared with 31 percent in terms of 
current dollars. 

As would be expected, adjustments for popu- 
lation increases reduce the expenditure figures 
even more. The deflated dollars in table 3 show 
increases of 14 percent for total expenditures, 
19 percent for expenditures of local funds, and 
34 percent for expenditures of State funds, and 
a decrease of 47 percent in expenditures of Fed- 
eral money. 

Although deflation by the Consumer Price 
Index reduces the slope of the increase in ex- 
penditures, the slope still shows some increase. 
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The question arises whether this index ade- 
quately equates the purchasing power of dollars 
spent for public health. The Consumer Price 
Index will reduce dollars expended to a common 
base only if the items purchased are the same 
commodities and in the same proportions on 
which the index was based or are closely cor- 
related with these. We know that few local 
health department dollars are spent for food, 
clothing, and housing, items which constitute 
almost three-fourths of all expenditures in the 
Consumer Price Index. It follows therefore 
that the use of this index to equate the purchas- 
ing power of local health department dollars 
may not be appropriate. In spite of the de- 
flated amounts obtained by the application of 
the index, we may still be comparing dollars of 
unequal purchasing-power in different years for 
the kind of things that were purchased by local 
health departments. 


Deflating Expenditures by Wage Index 


The bulk of local health department expendi- 
tures is for personnel. Emerson found that in 
1942 the total expenditures of local health de- 
partments were $77.3 million, of which $62.7 
million, or 81 percent, was spent for salaries 
(6). There is no ready-made index as to what 
adjustments should be made in dollar values 
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Table 3. Annual expenditures by local health 
departments by source of funds, deflated by 
the Consumer Price Index * and by the popu- 
lation index,’ 1950-56 


Source of funds (in millions of dollars) 














Year 
Total | Pri- 
expendi-| Local State | Federal} vate 
tures 
Deflated by the consumer price index only 
1950____| $117.1 | $81.0; $22.7] $12.8] $0.6 
1951 3 134. 9 93.9| 27.8 12. 3 | A 
1952 3_ 124.0} 85.2 26. 7 11. 6 | 5 
1953 _- 126. 1 85. 1 29. 4 10.9 eo 
1954_ 136. 3 94. 1 32. 9 8. 4 .9 
1955_ 145. 1 103. 0 33. 3 7.8 1.0 
1956_- 152.7! 109.4 34. 6 Ra .9 
Deflated by the consumer price index and 
by the population index 
1950__- $117.1 | $81.0) $22.7 $12. 8 $0. 6 
1951 3__ 134. 9 93. 9 27. 8 | 12. 3 a 
1952 3_ 117.0; 80.4 25. 2 10. 9 i 
1953 - 117.9 79.5 | 27.5 10. 2 | 7 
1954_ 123. 9 85. 6 | 29. 9 7. 6 .8 
1955_ 129.6} 92.0] 29.7] 7. 0 a 
1956_- 133. 9 96. 0 30. 4 6. 8 8 


1 Prices paid for consumer goods and services pur- 
chased by wage earners’ families in the period 1947-49 
equals 100.0. 

2 Population in counties with full-time health depart- 
ments using 1950 as the base (100.0). 

3 See table 2, footnotes 1 and 2. 


Source: Population covered taken from table 1. 
Consumer price index data taken from Consumer Price 
Index, U. $8. Bureau of Labor Statistics, table 1, p. 2, 
July 1956; table 1, p. 2, July 1957. 


to give uniform purchasing power for the types 
of expenditures for which local health depart- 
ment dollars are used. Since well over 80 per- 
cent of these expenditures are for wages and 
salaries of employees, an index based on wages 
of public health workers for the different years 
would largely meet the need. However, up-to- 
date information for such an index is not read- 
ily available. The latest publication giving in- 
formation of this type was for 1953 (7). A 
more readily available measure—more con- 
servative and yet not too far removed from 
the appropriate index—would be one based on 
the annual earnings of full-time equivalent 
workers (8). The index derived, with 1947-49 
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as the base, is as follows: 110, 118, 125, 131, 134, 
140, and 147, for the years 1950 through 1956, 
respectively. 

Table 4 first shows local health department 
expenditures equated in terms of wages paid in 
different years to equivalent full-time workers. 
The figures in the lower half of the table result 
from an additional adjustment for population 
increases in full-time health 
departments. 

Total expenditures by local health depart- 
ments have increased very little in terms of 
uniform wage dollars. The highest expendi- 
ture was for 1951, primarily due, as indicated by 


counties with 


Table 4. Annual expenditures by local health 
departments by source of funds, deflated by 
a wage and salary index * and by the popu- 
lation index,” 1950—56 


Source of funds (in millions of dollars) 

















Year | | 
Total | | | Pri- 
| expendi-|_ Local State | Federal | vate 
tures | 
| Deflated by a wage and salary index only 
eat SE aay | 
1950..__| $109.4 | $75.7 | $21.2] $11.9] $0.6 
1951 3 | 126.9 | 88. 3 | 26. 2 11.6 .8 
195623__.| 1126] 77.4 24.2; 10.5 5 
1953 __ 110. 2 | 74.3. | 25. 7 | 9. 5 6 
1954___- 7.6} 81. 2 28. 4 | 7. 2 8 
1955. 1 Ma 84. 3 24.2) | 6. 4 8 
1956___-| 120.7 86. 5 27. 4 6. 2 7 
| 
| Deflated by a wage and salary index and by 
| the population index 
1950- | $109.4 | $75.7 | $21.2] $11.9 | $0.6 
19513___| 126.9] 883] 262 a 
1952 3 | 106. 2 | 73. 0 22. 8 9.9 | io 
1953____| 103.0 69.4 | 24.0 89] .6 
1954._..| 106.9] 73.8] 25.8 cer -sf 
1955.._-.| 1060] 753] 243 k7| 7 
1956____| 105.9 | 75.9 | 24.0 5.4] .6 
| | 











1 Average annual wages and salaries of equivalent 
full-time employees using the data for 1947-49 as the 
base (100.0). 

2 Population in counties with full-time health de- 
partments using 1950 as the base (100.0). 

3 See table 2, footnotes 1 and 2. 

Source: U.S. Office of Business Economies, Survey 
of Current Business (National Income Number) 37: 
20 (table 27), July 1957, for 1952 through 1956. For 
earlier years, data were obtained from: U. 8. Office of 
Business Economics, National Income, 1954 Edition, 
A Supplement to the Survey of Current Business. 
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Figure 1. Annual expenditures by local health 
departments compared with expenditures de- 
flated by wage and salary index and by pop- 
ulation increase, 1950-56. 
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basic data, to relatively large increases in ap- 
propriations by four States, New York, Mich- 
igan, Ohio, and Pennsylvania. Furthermore, 


Table 5. Annual expenditures by local health 
departments, 1950-56, as percent of gross 
national product’ and index of these per- 
centages, using 1950 as the base 


Expendi- Index of ratio 
tures as per-| of expendi- 

Year | cent of gross tures to 
national gross national 

product | product 
1950__- 0. 422 | 100. 0 
1951 ? . 456 108. 1 
1952 3__- R . 408 96. 7 
1953 ka . 397 94. 1 
1954 . 433 102. 6 
1955 _ . 424 | 100. 5 
1956 . 428 | 101. 4 


! Value of all goods and services produced by the 
Nation in a given year. 

2 See table 2, footnotes 1 and 2. 

Source: U. 8. Office of Business Economics, Survey 
of Current Business (National Income Number) 37: 
8-9 (table 2), July 1957. 
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the disparity between the expenditures in 1951 
and 1952 may not be real, as explained in foot- 
note 2 of table 2. Excluding this one year, 
however, the maximum increase between the 
lowest and the highest year is only 10 percent. 
Local funds parallel the total closely since they 
constitute the largest component. The State 
funds follow an even less consistent pattern of 
growth, the highest expenditure occurring in 
1954. Federal funds declined progressively 
until by 1956 they were about half of the amount 
available in 1950. 

The figures in the lower part of table 4, if one 
considers the population increase in counties 
with organized health departments in addition 
to adjusted dollar values, indicate an actual de- 
cline in “real” expenditures between 1950 and 
1956. The effect of these two adjustments is 
depicted also in figure 1. 


Percentage of Gross National Product 
The relative growth or decline of interest in 
a public endeavor can be appraised by the por- 


Figure 2. Index of annual expenditures by 


local health departments as percentage of 
gross national product, using 1950 as the 
base, 1950-56. 


Index of percentage 











1950 51 52 53 34 55 1956 
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tion of resources that the community diverts to 
the. activity. To obtain such a measure, the 
monies spent each year by local health depart- 
ments may be related to the gross national 
product. 

The gross national product is the measure- 
ment in terms of current dollar values of all the 
goods and services produced by the Nation in 
a given year. What proportion of this total is 
allocated to public health services provided by 
local health departments? More specifically, 
has this proportion increased, decreased, or re- 
mained more or less stationary during the years 
1950 through 1956? 

These relationships are shown in table 5. 
Expenditures by local health departments be- 
tween 1950 and 1956 were less than one-half of 
1 percent of the gross national product. 


Table 6. 


The largest increase occurred in 1951, but 
this apparent increase has already been some- 
what discounted. Other year-to-year varia- 
tions are well within the estimation errors 
present in all these data (table 5 and fig. 2). 
Ignoring the sharp increase in 1951, one is led 
to conclude that since 1950 there has been no 
significant increase in expenditures by local 
health departments. 

In considering percentage of gross national 
product, we need no special adjustment for the 
increase in population since the gross national 
product already reflects population changes. 
Nevertheless, there might be need for addi- 
tional adjustment for population in terms of 
the differential increase of the population in 
areas with full-time health departments com- 
pared with the increase of the population for 


Number of full-time public health workers of different classifications reported by local 


health departments for designated years ' 


Class of personnel 1957 1956 1955 


All types__-_-- 38, 949 | 38, 383 | 38, 131 


, 431 1, 488 1, 482 


Physicians _ — -_-. 1 - 
12,956 | 12,900 | 12, 783 


Public health nurses 


Clinie nurses _ — —- Lee 633 581 612 
Dentists oe ee 281 262 251 
Dental hygienists_ __--__-- 377 370 375 
Engineers Re on Ora 367 389 411 
Professional sanitarians and 

other sanitation person- 

Ee ee, ae 4,315 7, 063 4,151 


Veterinarians_____-____--- 265 295 300 
Laboratory personnel 


Health educators - --~----- 259 273 261 
Pare 8 et 102 111 101 
Medical and _ psychiatric 

social workers -_~__---.-- 284 249 rape 
Pavenmoriste.. .. ~~. 59 60 5 
Analysts and statisticians _ - 183 198 | 16 
Public health investigators - | 329 347 33 
X-ray technicians_------- 313 332 32 
Physical therapists - - - - - - 140 133 | 11 


Administrative manage- 
ment workers............... 453 
Clerks_- eke olen 1 aD Rae 8, 477 
Maintenance, custodial, | 
a a ee 
Others... .- 


814 
1, 240 


1,837 | 1,849] 1, 
1,430 | 1,327 
| ] | 


, 286 1, 302 


398 356 


Differ- 
1954 1953 1952 1951 1949 ence 
| 1957-49 
37,514 | 37,036 | 35,997 | 34,895 | 33,555 5, 394 
1,482 | 1,502] 1,486! 1,594] 1,609 —178 
12,574 | 12,492 | 12,045 | 11,843 | 11,251 | 1,705 
564 621 631 (?) (?) (2) 
236 234 248 233 215 | 66 
367 | 388 | 384 (?) (2) (2) 
396 | 407 418 407 | 356 11 
6,932 | 6,810 | 6,638 | 6,461 | 6,531] — 784 
328 327 328 | 308 2) | () 
1,325 | 1,301 1,315 | 1,385 | 1,391 | —101 
276 272 281 256 221 | 38 
101 106 103 102 | 92 | 10 
192 177 200 48 | 111] 173 
41; () (2) @?) |; (@ | @ 
168 213 178 ?) | (@® | @ 
388 437 477 (2) ?) | @) 
335 296 308 (?) (2) | (2) 
115 100 73 (?) eo | & 
368 | (2) @) | ©) ?) | () 
8,288 | 8,280 | 8,022] 7,520] 7,184] 1,461 
| | | 
1,784 | 1,911 | 1,769] 1,847 | 2 | (2) 
1,254 | 1,162 | 1,093] 2,791 | 4,594] () 
| 





1 District of Columbia personnel and State health district personnel included (adjustment made to eliminate 


duplication in State personnel serving on State health district staffs). 


a count of local personnel was not reported for 1950. 


Because of a change in reporting procedures, 


2 Not reported separately, but included under ‘‘Others’”’ except as indicated otherwise. 
3 Figure does not represent the true difference since some personnel were included in one group in some years 


and in another in other vears. 


Source: As reported to the Public Health Service by local health departments and compiled by State Grants 


Branch, Division of General Health Services. 
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the Nation. This differential increase between 
1950 and 1956 was about 3 percent. If the 
indexes in table 5 were adjusted accordingly, it 
would indicate that the per capita share of 
gross national product spent by local public 
health departments declined slightly between 
1950 and 1956. 

The general inference that we draw is this: 
Since 1950 there has been no upward trend in 
real expenditures by public health departments, 
and, if the increase of population is taken into 
consideration, there has been perhaps a slight 
decline. The decline, nevertheless, may be 
poignant because it occurred in years of un- 
rivaled economic prosperity and in years when 
particular segments of our population, children 
and the aged, who stand to gain most from 
organized public health efforts, were increasing 
at an appreciably higher rate than the popula- 
tion at large. 

We may examine now, by way of a check, the 
number and kinds of personnel serving local 
health departments. 


Personnel in Local Health Departments 


The raison d’étre of local health departments 
is to supply directly or otherwise specified 
health services needed by individuals, families, 
and the community. The nature and volume of 
these services may be judged from the number 
and kinds of personnel employed. Table 6 
provides data on full-time personnel for the 
period 1949 through 1957. Data are not avail- 
able on the number of part-time personnel em- 
ployed by local health departments nor on the 
extent to which these workers have increased 
or decreased since 1950. 

The overall increase of local health depart- 
ment personnel between 1949 and 1957 is 5,394, 
which is 16 percent, or about 2 percent per 
year on an average. Since the increase in 
population in areas served by local health de- 
partments during this period has been about 
the same, one can assume that there has been no 
per capita increase of service personnel. 

An actual decline has occurred in certain 
types of key personnel in local health depart- 
ments. Declines in the number of physicians 
between 1949 and 1957 are observed even with- 


out considering the population increase. 
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Actual declines are observed also in the number 
of laboratory personnel. Most of the other 
positions show net gains that are reversed when 
full-time personnel positions are related to 
the population increases. One marked ex- 
ception to this is the small but sharply grow- 
ing group of medical and psychiatric social 
workers who more than doubled in number 
during the interval between 1949 and 1957. 
The dentists are a second exception. This 
group is small, but showed an increase of 31 
percent between 1949 and 1957. 


Summary and Conclusion 

Analysis of three criteria of growth, geo- 
graphic expansion, annual expenditures, and 
number of full-time health department em- 
nloyees, leads to the conclusion that there has 
been no growth in local health departments 
since 1950. In fact, if the population increase 
in the areas with local health departments is 
taken into consideration, there is indication of 
a small decline. This could mean that other 
agencies are taking over certain needed health 
services, or that American communities are not 
so much interested in health, or perhaps health 
needs that can be dealt with effectively by local 
health departments have diminished. 

Further research is needed to ascertain which 
of these factors, or in what combinations these 
or perhaps still other factors, may account for 
the apparent lack of growth in local health de- 
partments. Even more fundamental research 
is required into methods of reexamining our 
objectives and determining priorities for local 
health departments to keep in tune with the 
times in a Also, 
more precise and objective methods of measur- 
ing accomplishment need to be devised in order 
to learn how best to apportion available funds 
for local health services in different communi- 
ties with varying needs and resources. 


‘apidly changing society. 
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Medical Education Group Formed 


The Surgeon General’s Consultant Group on 
Medical Education, composed of 21 members, 
held its first meeting in Washington, D. C., 
December 8, 1958, with Frank Bane, former 
executive secretary of the Council of State 
Governments, as chairman. 

The members of the group, national leaders 
in medicine, education, and public affairs, were 
invited by Dr. Leroy E. Burney, Surgeon Gen- 
eral of the Public Health Service, to seek 
answers to the question: How can the Nation 
be supplied with adequate numbers of well- 
qualified physicians over the next decade? 

Dr. Burney pointed out that the present 
medical school output will not keep pace with 
the economic and population growth of the 
United States, and that the present ratio of 132 
physicians to every 100,000 persons will be 
difficult to maintain. He said that twice as 
many interns are needed. Public health or- 
ganizations are short about 10,000 physicians, 
and 6,000 more psychiatrists are required to 
fill present vacancies. Dr. Burney also said 
that people are visiting their doctors twice as 
often as they were 25 or 30 years ago and are 
using hospitals at a rate three times that of 


1940. With half the population in 1970 ex- 
pected to be under 20 and over 65 years of age, 
Dr. Burney observed that health needs will 
change, particularly with regard to chronic 
diseases. 

Dr. Burney has suggested that the Consult- 
ant Group on Medical Education might ap- 
proach the question of supplying the Nation 
with adequate numbers of physicians in the 
following manner: 

1. Appraise existing data, plans, and pro- 
posals related to medical schools and the Na- 
tion’s need for physicians. 

2. Identify matters upon which agreement 
has been reached and those that require further 
study. 

3. Recommend actions which might be 
taken to achieve reasonable and acceptable 
goals within the next 10 to 20 years. 

4. Recommend any specific actions which 
educational institutions, foundations, industry, 
and local, State, and Federal governments 
should take in meeting these goals. 

5. Recommend the proper role, if any, that 
the Public Health Service should play and the 
steps it should take. 
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A 1-month study in an urban-rural Tennessee county shows that non- 
hospitalized patients with diseases of the heart and blood vessels 
receive many nursing services which are specifically related to their 
diagnoses and significant to their welfare. 


Nursing Services Outside the Hospital 
for Cardiovascular Disease Patients 


MARGARET DENHAM, SIDNEY ABRAHAM, and L. M. GRAVES, M.D. 


ORE PEOPLE in the United States are 

affected, directly and indirectly, by cardi- 
ovascular diseases than by any other type of 
illness. Each year more than half of all deaths 
in this country are caused by diseases of the 
heart and blood vessels. 

Currently, no valid nationwide statistics on 
the prevalence of tlese diseases are available. 
It is logical to assume, however, that persons 
with cardiovascular disease comprise the larg- 
est single group of patients outside the hospital 
in need of nursing service. Many physicians, 
health administrators, and nurses have long 
been concerned with identifying specifically the 
elements of public health nursing care being 
provided to such patients. 

A project to effect this identification was car- 
ried out during October 1956, when services by 
71 nurses to 385 patients with cardiovascular 
disease outside of hospitals in Shelby County, 
Tenn., were studied. This area was selected 
when Memphis nursing groups, while planning 
an educational program, analyzed their own ac- 





Miss Denham is chief nursing consultant and Mr. 
Abraham is statistician with the Heart Disease Con- 
trol Program, Division of Special Health Services, 
Public Health Service. Dr. Graves is director of 
the Memphis and Shelby County Health Department, 
Memphis, Tenn. 
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tivities and discovered that the nursing staff of 
the Memphis and Shelby County Health De- 
partment for several years had consistently re- 
ported about 1,000 visits a month to individu- 
als with a diagnosis of cardiac disease. ‘The 
small staff of the Visiting Nurse Association of 
Memphis also reported a high proportion of 
service to cardiovascular disease patients. 

Interest in examining the nursing service 
comprising this sizable volume was evinced by 
the medical and nursing directors of the city- 
county health department, and by the director 
of the visiting nurse association. Subsequently, 
detailed plans for the survey were formulated 
in cooperation with the Heart Disease Control 
Program, Public Health Service. 

The month of October, considered to be typi- 
cal, was chosen for the collection of data, since 
this was normally a period in which the least 
interruption of the usual activities in both local 
agencies was expected. Data were collected by 
the nurses as part of their usual duties. No 
changes in their regular recording procedures 
were made except that a temporary form for 
use during the study month was substituted for 
the permanent record. 

Through mutual agreement all the visits to 
patients with cardiovascular disease during 
the month were studied to determine the nurs- 
ing services given to them. 
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The Public Health Service had an additional 
long-range objective. Since the components of 
nursing service given to patients in relation to 
their cardiovascular disease had not been docu- 
mented previously, the experience gathered in 
this study could be used in designing a sched- 
ule which other agencies might use in examin- 
ing their own services to patients with cardio- 
vascular disease. 

The completed study shows only an analysis 
of the services that the nurse recorded during 
the study month. 
place in prior visits nor the length of service 


It shows neither what took 


already given the patients. No differential was 
made between new and old patients. Only 
those patients referred for nursing services 
were studied. Those who reached medical care 
originally through the efforts of the nurse were 
not revealed in the study. The study cannot 
be used as an index of the status of all patients 
in the community with cardiovascular disease. 


The Patients 


The clinic of the City of Memphis Hospitals 
was the source of medical care for 76.9 percent 
of the 385 patients. Only 8.8 percent were 
under private medical care. The remaining 
patients received medical care from other facil- 
ities of the city hospitals. The policies limiting 
the nursing program of the health department 
were responsible for the patients being chiefly 
beneficiaries of the city-supported medical fa- 
cilities. Private physicians requesting nursing 


Table 1. Race, sex, and age of cardiovascular disease patients 


services were either referred to the visiting 
nurse association or necessarily refused service 
other than for teaching purposes. 

Approximately 75 percent of the patients 
lived within the city limits of Memphis, 12.7 
percent were suburban residents, and 7.0 per- 
cent lived in rural areas, and the remainder 
resided in suburban-urban and suburban-rural 
fringe areas. Most of the patients, approxi- 
mately 80 percent, lived with their immediate 
family or relatives; only 65, or 16.9 percent of 
those studied, lived alone. 

Sixty-five patients (16.9 percent) were of 
school age. The health department’s school 
health program in the city and county included 
responsibility for the followup of children with 
rheumatic fever, rheumatic heart disease, and 
congenital heart anomalies with both their par- 
ents and their teachers. The nurses’ records 
indicated that conferences with the teacher 
were held to discuss the care of two children 
in relation to heart disease. However, since 
the study was made during the second month 
of the school year, such conferences may have 
occurred with greater frequency the preceding 
month. Also school records, which may have 
indicated other nurse-teacher conferences, were 
not included in this study. 

Of the 385 patients, 70.6 percent were past 
age 45 years, and 43.6 percent were past 65. 
Only 8.5 percent were under 5 years of age, and 
15.8 percent were between 5 and 15. Approxi- 
mately one-fourth of the total patients were 
under 15 years of age (table 1). 




















Total White Negro 
Age (years) Male Female Male Female 
Num- Per- _ Dee ge TOES (Ce ET: fee ee ee 
ber cent 

Num- Per- Num- Per- Num- Per- Num- Per- 

ber cent ber cent ber cent ber | cent 
EINE. Ast ew 1385 100.0 30 | 100.0 39 | 100.0 168 | 100.0 147 100.0 
INTER S iin ecacuiutinuibin dens 32 8.3 1 3.3 1 2.6 12 Cok 17 | 11.6 
5-14__ yo eee 61 15.8 6 20.0 8 20.5 24 14:3 23 15.7 
15-44 tee iete C ee 20 5.2 0 0 0 0 8 4.8 12 8.1 
. ] SS eee eee Soe 104 27.0 6 20.0 3s ae f 45 26.8 50 | 34.0 
65 74 A 101 26.2 6 20.0 14 35.9 52 30.9 29 | 19.7 
jo Ome OVOP. coos ee a 67 17.4 11 36.7 13 33.0 eH | 16.1 16 10.9 

‘Includes 1 white patient, sex not indicated. 
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Table 2. Diagnosis of cardiovascular disease patients 


| 


All patients 


| Patients with congestive failure | 


| 
| 
| 


Patients without congestive 
failure 





Type of cardiovascular 


No other com- 


Other compli- | No other com- | Other compli- 




















disease plications cations ! plications cations ! 
| Num- | Per- ee = 2 —s 
| ber | cent | | 
| | Num- | Per- | Num-| Per- | Num-| Per- | Num- | Per- 
| ber cent | ber cent ber cent ber cent 
RO he lta So ee ee eo 385 | 100.0 | 143 | 100.0 62 | 100.0 | 125 | 100.0 55 100.0 
Arteriosclerotic____...--_--- | 95 | 24.7 56 39.2 19 30.6 17 13.6 3 5.5 
Arteriosclerotic and hyper- | | 
OUI Oo ee 43 11.2 19 13.3 12 19.4 6 4.8 6 10.9 
Arteriosclerotic and other | 
heart disease____________- | 10 2.6 4 2.8 5 8.1 1 8 0 0 
Hypertensive... .....--...- 76 19.7 34 3.8 15 24.2 21 16.8 26 10.9 
Rheumatic heart disease _ _ _ - 41 10.6 7 4.9 32 3.2 24 19.2 8 14.5 
Congenital heart disease___ _ 45 1g Fe’ 2 1.4 1 1.6 38 30.4 r 
Other heart disease________- 15 3.9 10 7.0 3 4.8 2 1.6 0 0 
Undiagnosed heart disease _ __ 36 9.4 11 ae 5 8.0 16 iZ.3 7.3 
Cardiovascular disease other 
tpani heart... .- ooo occ 424 6.2 0 0 0 0 0 0 24 43.6 


1 Includes patients with cardiovascular disease other than heart and with medical conditions associated with 


cardiovascular disease; also includes 16 patients with stroke. 


2 Also rheumatic heart disease. 
3 Also congenital heart disease. 
4 Includes 10 with acute rheumatic fever. 


Table 2 shows that 38.5 percent of the pa- 
tients were diagnosed as having arteriosclerotic 
heart disease: 24.7 percent were diagnosed 
as being only arteriosclerotic, 11.2 percent as 
arteriosclerotic and hypertensive, and 2.6 per- 
cent as having arteriosclerosis and other heart 
diseases. QOne-fifth were diagnosed as having 
only hypertensive heart disease; one-tenth had 
rheumatic heart disease; and more than one- 
tenth had congenital heart anomalies. Ten pa- 
tients were under treatment for acute rheumatic 
fever. The specific heart disease had not been 
determined for about one-tenth. 

The heart disease in 205, or 53.2 percent, was 
complicated by congestive heart failure. Less 
than one-third (117) of all the patients had 
other complications such as diabetes and cere- 
brovascular disease. 


Who Made Visits 


A total of 71 nurses participated in the study. 
Of this number 55 were professional nurses em- 
ployed by the health department for general 
public nealth service. In addition, 2 profes- 
sional nurses and 1 licensed practical nurse 
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were assigned solely to give home service to 
patients attending the clinic of the City of 
Memphis Hospitals who required parenteral 
diuretics. Five clinic nurses of the health de- 
partment participated in the study. The visit- 
ing nurse association’s staff of eight profes- 
sional nurses contributed their records for 
analysis. 

The public health nursing staff of the health 
department was distributed over the entire city 
and county. The three specialized field nurses 
served chiefly in the metropolitan area and the 
visiting nurse association’s service did not ex- 
tend beyond the city of Memphis. 

More than half (55.6 percent) of the patients 
depended upon the 55 public health nurses as 
their one source of service. Visits were made 
as a part of the nurses’ routine daily activities. 
An additional 3.3 percent of the patients visited 
by these nurses were also served by the 3 spe- 
cialized nurses on the health department staff. 
A few patients went to neighborhood clinics 
conducted by the health department. 

A total of 1,125 visits were made to cardio- 
vascular disease patients during October 1956. 
The 63 health department staff nurses reported 
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1,009 visits, or 89.7 percent of the total, and the 
8 of the visiting nurse association, 116, or 10.3 
percent. 

During 1956, the health department staff re- 
ported 10,779 visits to cardiovascular disease 
patients, 7 percent of the total visits for all pur- 
poses during that year. Of the total visits to 
patients with cardiovascular disease, 9.4 per- 
cent were made during the month of the study. 

In 1956 the visiting nurse association made 
1,234 visits to patients with cardiovascular dis- 
ease, with about one-tenth of them in the month 
of the study. Visits to such patients amounted 
to 18.5 percent of the total made to all patients 
by the staff that year. 


What the Nurse Did 

Since the chief objective of this study was to 
determine the scope of services given the car- 
diovascular patient through a nursing visit, 
each visit was carefully analyzed. 

Through pretest procedures and a review of 
current medical practice 46 specific possible 
nursing service items were identified and in- 
corporated in the study code. Provisions for 
services given but not identified in the prelim- 
inary stage of the study also were made. 

These specific items were grouped under the 
following seven broad classifications. 


Observations significant to the patient’s cardio- 
vascular disease diagnosis 


1. The patient’s practice in following medical 
orders concerning medication, diet, and rest- 
activity regimen. 

2. The presence or absence of signs and 
symptoms expected in congestive heart failure 
or of other cardiovascular diseases or of other 
illness. 

3. The patient’s temperature. 

4. Any history relating to the occurrence of 
rheumatic fever or the presence of pregnancy. 

5. Any emotional reactions of the patient or 
other observations which might have signifi- 
cance in his disease. 


Health counseling in applying medical advice 
or prescription 

1. Helping the patient maintain normal 
nutrition and at the same time follow a low- 
sodium or low-calorie diet. 
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2. Working with him to achieve the kind 
and amount of rest and the activity prescribed. 

3. Encouraging him in carrying out normal 
activities of daily living. 

4. Listening to the patient tell his fears of 
sudden death or other concerns related to his 
disease and giving him support in maintaining 
emotional health. 

5. Explaining penicillin and sulfonamide 
regimens prescribed as prophylaxis for rheu- 
matic fever susceptibles, or prior to dental 
extractions and other surgical traumas for the 
prevention of subacute bacterial endocarditis 
in those with rheumatic fever or congenital 
heart anomalies. 

6. Emphasizing the need for a separate bed 
for persons susceptible to rheumatic fever. 

7. Stressing the importance of maintaining 
a high level of immunizations for those with 
rheumatic heart disease or congenital heart 
anomalies. 

8. Calling attention to ways of preventing 
upper respiratory infections. 

9. Interpreting a physician’s orders. 

10. Encouraging the patient to continue 
under medical supervision. 


Drugs administered or instruction given about 
the medication prescribed 

The drugs specifically related to the treat- 
ment of cardiovascular diseases and to the pre- 
vention or treatment of their complications 
were identified. They were drugs which phy- 
sicians commonly prescribed for patients who 
were referred to the public health nurses for 
home supervision. They included diuretics, 
digitalis, insulin, prophylactic penicillin, and 
sulfonamide drugs. Services were administer- 
ing the drug or teaching the patient how to take 
it. 


Observations of reactions to treatment 

1. Watching the rhythm, quality, and rate 
of pulse. 

2. Taking the apical pulse. 

3. Measuring the blood pressure. 

4. Weighing or arranging for the weighing 
of the patient. 

5. Noting nausea or gastric disturbance, diz- 
ziness, disturbed vision, hemorrhage, condition 
of skin, or any other observable reaction. 
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Referral for medical care 

Facilities to which patients were referred 
were specifically identified in this category as 
treatment and diagnostic clinics, hospitals, 
emergency services, private physicians, dental 
services, and health department clinics. 


General nursing care 

1. Giving or demonstrating the bed bath. 

2. Giving the patient or reviewing with him 
and the person who takes care of him the mas- 
sage and exercise prescribed. 

3. Positioning the patient to prevent con- 
tractures and thrombosis or for more comfort- 
able breathing. 

4, Giving an enema. 

5. Caring for a retention catheter. 

6. Teaching other specific nursing proce- 
dures. 

7. Arranging for care such as home super- 
vision of the patient or arranging transporta- 
tion to medical facilities or to neighborhood 
clinic for medication. 


Referral to other special services 

Specifically identified were speech therapy 
services, recreation visitor, home teachers, the 
American Heart Association’s Heart of the 
Home classes, and social agencies. 


Services Provided 

The 385 patients received 7,571 services dur- 
ing 1,125 visits (table 3). This represents an 
average per patient of 19.7 services of all types 


and of 2.9 visits. The average of all types of 
services per visit was 6.7. 

Of the seven classifications, those services 
grouped as “observations significant to the car- 
diovascular disease diagnosis” ranked highest 
with 355, or 92.2 percent, of the patients receiv- 
ing service. Services of this type averaged 6.5 
per patient and 2.3 per visit. But the average 
number of visits ranked third with 2.8 visits 
per patient. 

The second largest number of patients, 349, 
or 90.6 percent, were given services under the 
classification of “health counseling.” The aver- 
age number of visits in this group, however, 
ranked fourth with 2.5 visits per patient, and 
the average number of services per visit, 1.9, 
ranked third. Services per patient averaged 
4.6. 

A total of 249 patients (64.7 percent) were 
administered a drug or instructed about self- 
administered drugs. They received the highest 
average of services, 8.0 per patient, and aver- 
aged 2.2 services per visit. Slightly more than 
one-half (51.2) of the patients were given a sub- 
cutaneous or intramuscular injection of a diu- 
retic by the nurse. 

“Observations of reactions to treatment” were 
reported for approximately the same number of 
patients, 247, or 64.2 percent. The reactions 
identified for the study were of specific signifi- 
cance to treatment which might be prescribed 
for the cardiovascular diseases. Not all pos- 
sible reactions were included. An average of 
1.4 observations per visit were reported. 

About one-fourth, 93, of the patients were re- 


Table 3. Nursing services provided cardiovascular disease patients 








Classification of services 








FE POOPY OR CP EEL, TCT 


Observations significant to the cardiovascular disease | 

AROUND Et Se ae i es ts a ei aa ay 
PIE) DUNC) 2 
Drugs administered or instructions given_____._-------- 
Observations of reactions to treatment_______.--------- 
a ea 
Rn ae is oo arc grins waltham 
Referral to other special service_____....------------- 
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| 
Number Average number 
| | Services| Visits | Services 
Patients) Services| Visits | per per per 
| | patient | patient visit 
385 | 7,571| 1,125; 19.7/ 2.9| 6.7 
| | 
355 | 2,322| 994 6.5 2.8 2.3 
349 | 1,619 | 865 4.6| 2.5 1.9 
249 1, 984 | 885 8.0 | 3.6 2.2 
247 | 1,216 | 845 4.9 | 3.4 | 1.4 
93 | 115 | 112 1.2 1.2 | 1.0 
72 | 294 | 165 4.1 | 2.3 | 1.8 
16 | 21 | 21 1.3 | 1.3 1.0 
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ferred for medical care. Of these, 3 patients 
were referred for emergency medica! service, 4 
to dental care, and 6 to private physicians. 
Most of the referrals, 77, were to the city hos- 
pitals’ outpatient clinic; 3 were to other clinics. 

Seventy-two patients (18.7 percent) were 
given 294 services classed as “general nursing 
care” during a total of 165 visits. This 
amounted to an average of 2.3 visits per pa- 
tient and 1.8 services per visit. Each of the 
72 patients received an average of 4.1 general 
care services. 

Sixteen patients (4.1 percent) were referred 
to community service agencies, but these refer- 
rals required 21 visits. One patient was re- 
ferred to the home teacher service of the board 
of education. 

The fact that a single nursing visit normally 
was composed -of multiple services to one per- 
son and that subsequent visits to the same 
patient might differ in content made _ inter- 
preting the data difficult. Since scope of serv- 
ice and not quantity alone was to be measured, 
the specific service item with low frequency 
might prove to be more significant to cardiovas- 
cular disease control than some for which more 
activity was reported. For example, in this 
study two patients when visited were found to 
be pregnant. Since pregnancy represents a 
stress factor in the woman with heart disease, 
this observation made early and brought to the 
attention of the physician could mean prolonged 
life for the mother. Each item, therefore, 
maintained its identity in the final tabulations. 

All but two services anticipated at the begin- 
ning of this study were identified in the 
patients’ records. The observation of the pres- 
ence or absence of hemorrhage as a reaction to 
treatment and the administration of penicillin 
prophylaxis to persons susceptible to rheu- 
matic fever were not reported. 

The service most frequently reported was ob- 
servation of signs and symptons of congestive 
heart failure. Slightly more than three-fourths 
(77.7 percent) of the 1,125 visits recorded dur- 
ing the study included notations regarding 
these signs and symptoms. In the absence of 
these symptoms, the nurse may have omitted 
them from the record. 

More than half the patients were under treat- 
ment for congestive heart failure. The 10 serv- 
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ices most frequently given, according to the 
nurses’ records, were related to the treatment 
of this complication. Diuretics were given 
intramuscularly or subcutaneously to 197, or 
51.1 percent, of the patients. There was indi- 
‘ation that teaching about oral and injected 
diuretics had taken place on visits to 213 pa- 
tients for whom the medication had been pre- 
scribed. The weight of the patient was noted 
on 106 visits (13.5 percent) at which diuretics 
were administered in the home. 

Oral diuretics were used by 182 patients. On 
25 visits nurses noted that patients had experi- 
enced gastrointestinal disturbances, a reaction 
that may have been related to the digitalis or 
the oral diuretic the patient was taking. 

The prescribed digitalis was the basis for 
three of the services occurring most frequently. 
These were teaching the patient about the medi- 
cation, which occurred on 451 visits; observing 
the practice in taking the drug, reported 585 
times; and counting the pulse. The pulse 
rhythm was noted on 150 visits, or 19.5 percent 
of the 775 times the pulse was counted. 

Other observations such as the dryness of the 
skin, cramping of the legs, and weakness were 
also noted in the patient’s reaction to his treat- 
ment. 


Questions and Further Studies 

Certain questions about the continuity of care 
for other patients with cardiovascular disease 
can be raised as a result of this study. If the 
385 patients used the types and amounts of 
nursing service reported in the 1 calendar 
month, what happened to the larger number of 
persons in the community who also had cardio- 
vascular disease 4 

The prevalence of cardiovascular disease in 
any given community is difficult to ascertain, 
since specific diagnostic techniques for all car- 
cliovascular cliseases applicable to mass popula- 
tion groups are yet to be developed. Mortality 
data in cardiovascular diseases are not adequate 
in determining prevalence but do indicate to 
some degree the extent of the problem among a 
population group. In 1956 there were 2,492 
deaths from cardiovascular diseases in Mem- 
phis and Shelby County; nursing services out- 
side of the hospital were given to only 639 pa- 
tients in this disease category. 
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What needs for nursing service for those with 
cardiovascular disease were not filled by the two 
established community agencies? Scientific de- 
velopments and medical practice are major fac- 
tors influencing the kinds and amount of nurs- 
ing required by patients. The change in the 
philosophy in the rehabilitation »f the cardio- 
vascular disease patient has cut the length of 
hospitalization. Now he is sent home with a 
prescribed regimen of medication, diet, rest, and 
activity. He is encouraged toward activity 
within his therapeutic and functional classifi- 
cation. He is taught to watch for his own level 
of tolerance and when to report to his physi- 
cian. 

He is responsible for taking his own medica- 
tion. Oral diuretics are being perfected and 
used more generally for maintenance of dry 
weight. The patient or a member of his fam- 
ily must manage the selection and preparation 
of a special diet. The success of his treatment 
depends on the patient’s and his family’s un- 
derstanding of the prescribed therapy and their 
ability to obtain the necessities for carrying it 
out. 

Consequently, the need for nursing services 
shifts from the hospital to the home. In the 
hospital the dietary and social service depart- 
ments join the nursing and medical services to 
meet the needs of patients. What facilities 
exist to meet these needs after the patient leaves 
the hospital ? 

This study represents a sampling of nursing 
services given in a community as recorded dur- 
ing 1 calendar month. Comparable studies in 
other communities with different characteristics 
and plans of public health nursing administra- 


Vol. 74, No. 1, January 1959 


tion are needed in order to identify more com- 
pletely the nursing services outside the hospital 
received by patients with cardiovascular disease. 

Other studies are needed to determine the 
specific needs of cardiovascular disease patients 
outside the hospital; to identify current facili- 
ties in the community to meet these needs; and 
to determine the kinds and amounts of addi- 
tional services required to meet the special needs 
of cardiovascular disease patients. 


Conclusion 


This study in Memphis and Shelby County 
has shown that nurses employed by tax-sup- 
ported and private agencies perform services 
specifically related to the particular diagnosis 
of cardiovascular disease patients. It has 
shown also that when frequent visits for the 
purpose of giving medication are not required, 
the public health nurse in her usual activities 
performs services significant to the welfare of 
the patient with cardiovascular disease. It has 
demonstrated that agency policy controls the 
kinds and amounts of services the nurses give 
patients in this disease category. 

The study has further demonstrated that the 
public health nurse recognizes the emotional 
and social problems which the cardiovascular 
disease patient faces when he is outside the 
hospital. 

The study can give nursing educators some 
guidelines for preparing student nurses better 
to serve cardiovascular disease patients at home. 
In addition, it can serve as a basis for develop- 
ing a continuing inservice plan for staff educa- 
tion in cardiovascular disease control. 
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ft sul se public health 


Tranquille Sanitorium, a tubercu- 
losis treatment center in Victoria, 
B. C., is to become a school for men- 
tal defectives because the mortality 
rate for tuberculosis is the lowest 
in history. 

« » 

Poliomyelitis in California During 
the Pre-vaccine Period, 1910-1954, 
72 pp., offers an epidemiological 
analysis of records of the California 
State Department of Public Health. 


« » 


An Anti-Coronary Club was or- 
ganized in 1957 by the New York 
City Health Department to study the 
relationshin between low-fat diets 
and low-cholesterol levels with low 
prevalence of heart disease. Coro- 
nary occlusions occurring among its 
450 members, some of whom have 
heart disease, will be compared with 
those in the general population. A 
eardiologist and nutritionists from 
the city health department check 
weight and diet regularly. 

« » 


The human eye needs twice and 
sometimes three times as much light 
as it usually gets in today’s living 
and working conditions, naan 
University of Michigan’s Dr. H. Rich- 
ard Blackwell after studying light- 
ing for 8 years. 

« » 


It is dangerous to smoke while 
driving, says the Vision Observa- 
tion Institute of Philadelphia, Pa. 
Heavy smoking can produce 10 per- 
cent saturation of hemoglobin with 
carbon monoxide instead of oxygen, 
and 3 percent can “measurably im- 
pair’ sharpness of vision and depth 
perception. 
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The number of unmarried mothers 
15-17 years old increased by 40 per- 
cent in the 1946-56 decade, states 
Katherine B. Oettinger, chief of the 
Children’s Bureau. U. S. Commis- 
sioner of Education Lawrence G. 
Derthick agrees with her.that the 
country’s school system should offer 
more assistance to these unmarried 
mothers. 

« » 

The National Tuberculosis Asso- 
ciation’s annual report estimates 
69,000 new cases of tuberculosis and 
14,000 deaths in 1957 in Americans. 
There are 150,000 known cases of 
tuberculosis and perhaps 100,000 
others. 

« » 

Dr. Mark Keller and Vera Efron 
report in the Quarterly Journal of 
Studies on Alcohol that 5 in every 
100 Americans past 20 years of age 
were considered alcoholics in 1956. 
The total number of alcoholics was 
6,269,000. Men outnumbered women 
6 to 1. 

« » 

The New Jersey State Department 
of Health has published an 11-page 
report on 4,077 agricultural mi- 
grants. The report covers venereal 
disease, serologic tests, epidemio- 
logical followup, tuberculosis con- 
trol, and maternal and child health 
services. 

« » 


In 1936, fat in some form con- 
stituted 38 percent of the calories 
in the average diet; in 1948 it was 
42 percent, and today it is 44 per- 
cent, according to the Food and Nu- 
trition Board of the National Acad- 
emy of Sciences. 


The Colorado State Department of 
Health produced a sound and color 
film in 1958 entitled “Colorado 
Cares.” The film describes forma- 
tion of a county migrant council and 
the steps taken to improve condi- 
tions for migrants and their fam- 
ilies. 

« » 

George C. Rich, Office of Radio- 
logical Defense, Battle Creek, Mich., 
reports that the Federal Government 
has distributed 130,000 devices for 
detecting and measuring fallout to 
civil defense organizations. Kits 
for training monitors are being dis- 
tributed to 6,000 high school students. 
An additional 81,000 will be distrib- 
uted next year. 

« » 

Fire Commissioner Edward F. 
Cavanagh, Jr., blames television for 
the 90 percent increase in kitchen 
fires in New York City. Most of the 
fires occur between 5 and 7 p.m. 
Sixty-five percent of all fires result 
from cigarettes. Electrical defects 
run second. 

« » 


Recommended Methods for the 
Microbiological Examination of 
Foods, edited by Dr. Harry F. Gores- 
line, has been published by the Amer- 
ican Public Health Association. The 
book is a guide for public health lab- 
oratory personnel in examination of 
foods and food products. 

« » 

All New Jersey residents 25 years 
old or older who were not receiving 
eye treatment were entitled to a free 
examination during the week of Sep- 
tember 22, 1958. Sponsored by the 
New Jersey Medical Society, the plan 
enabled residents to obtain exami- 
nations at designated hospitals in 
each county. Cooperating in the pro- 
gram were the New Jersey Academy 
of Ophthalmology and Otolaryngol- 
ogy, State Commission for the Blind, 
State Department of Health, and 
the New Jersey Hospital Associa- 
tion. 

« » 

New York State Activities in the 
Field of Aging, 1955-1958, 44 pp., 
summarizes the NState’s record of 
progress in the past 4 years. 
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Interviews with a sample of the population in Buffalo, N. Y., revealed 
that 40 to 50 percent of the adult population had received one or 
more diagnostic X-ray examinations during the preceding 12-month 
period; 2.5 to 8.0 percent were therapeutically exposed to X-rays 
during their lifetime. 


Diagnostic and Therapeutic X-radiation 


in an Urban Population 


ABRAHAM M. LILIENFELD, M.D., M.P.H. 


URING 1956, a sample of the population 
of Buffalo, N. Y., was interviewed to de- 
termine the frequency and distribution of se- 
lected characteristics as a basis for planning 
epidemiological studies of cancer. Among the 
characteristics studied was the extent to which 
persons were exposed to X-rays in diagnostic 
examinations and to X-rays or radium in thera- 
peutic procedures. 

Since recent discussions of population ex- 
posures to ionizing radiation have pointed up 
the need for precise information of this type, 
data on examinations and therapy are being re- 
ported separately. These data may assist in 
planning more intensive studies in other geo- 
graphic areas. In addition, this study should 
be of interest to those concerned with the dis- 
tribution of such exposure in the population 
and its relation to the distribution of leukemia. 


Method of Study 


Data were obtained by interviewing all per- 
sons 18 years of age and older in a sample of 
households and of persons living in lodging 
houses in Buffalo. Residents of hospitals, con- 
vents, dormitories, and other institutions were 
excluded. Thus, those interviewed represented 
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the noninstitutionalized population of Buffalo. 
In both the households and lodging houses, the 
samples were selected so that they resulted in a 
uniform sampling fraction of 1 in 75. 

For the household sample, addresses were 
selected systematically from the Buffalo City 
Directory of 1956, supplemented by a list of 
new addresses obtained from the building per- 
mits issued by the Buffalo Bureau of Buildings. 
To take care of omissions from the directory, 
the “half-open interval method” was used; ad- 
dresses thus obtained were added to the original 
lists (7). Separate area sampling studies in- 
dicated that a small percentage of addresses 
were missed by these means. 

For lodging houses, a list was obtained from 
the Erie County Health Department, where 
lodging houses are registered, and a probability 





Dr. Lilienfeld is professor of public health admin- 
istration, and director, division of chronic diseases, 
Johns Hopkins School of Hygiene and Public 
Health, Baltimore, Md. This study, which was sup- 
ported in part by a research grant from the National 
Cancer Institute, Public Health Service, was carried 
out while he was chief of the department of sta- 
‘tistics and epidemiology, Roswell Park Memorial 
Institute, Buffalo, N.Y. 
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sample was drawn maintaining the same sam- 
pling fraction. 

When the selection of the sample was com- 
pleted, the addresses were arranged by socio- 
economic status. The socioeconomic status of 
the population was estimated from information 
on census tracts in Buffalo published by the 
Bureau of the Census in 1950. The census tract 
comprises a neighborhood of between 3,000 and 
6,000 persons who are relatively homogeneous 
with regard to such characteristics as median 
monthly rental, occupational status, and extent 
of home ownership. The census tracts in Buf- 
falo were ranked according to the median 
monthly rental as determined in the 1950 cen- 
sus and then assembled into halves so that ap- 
proximately 50 percent of the city’s population 
fell into each half. The median monthly 
rental was considered a valid index of relative 
socioeconomic status because of its high cor- 
relation with other indexes such as family 
income, years of school completed, and occupa- 
tion. 

For white persons in the sample, each ad- 
dress was assigned to its census tract; the as- 
signment determined whether it fell into the 
upper or lower socioeconomic group. The non- 
whites were dealt with separately because of 
their small numbers; however, a large majority 
of them were in the lower socioeconomic group. 

Use of the 1950 census data for assignment 
of addresses in 1956 might be questioned, but 
from our knowledge of areas in the city and the 
social changes that have taken place since 1950, 
it seems reasonable to expect that those as- 
signed to the lower group are in general of lower 
socioeconomic status than those assigned to the 
upper group. In any event, the 1950 census 
data are the best available for this purpose. 

Addresses from both socioeconomic strata 
were assigned randomly to interviewers. 

A total of 4,456 adults were interviewed. 
About 11 percent of the adults in the selected 
sample were not interviewed for various rea- 
sons: some refused; some were too ill; and 
others were not at home despite repeated visits 
by interviewers. To the extent that these 11 
percent differ from the 89 percent interviewed, 
the information obtained is not representative 
of the population of Buffalo. 

As part of the interview, respondents were 
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asked if, during the preceding 12 months, they 
had had X-ray or fluoroscopic examinations of 
the chest, stomach, bowel, teeth, or other part 
of the body. Each part was specifically men- 
tioned by the interviewer. If a “yes” answer 
was received, the interviewer then asked the 
number of times each part was examined. Each 
respondent was also asked, “Have you ever had 
any X-ray or radium treatments?” If the re- 
spondent replied, “Yes,” he was asked what 
part of the body was treated, when he. received 
treatment (month, year), and for what reasons 
treatment was given. 

In planning the study, it was thought that 
information on examinations occurring prior to 
the previous year would be faulty because of 
defective recall. On the other hand, it was 
thought that treatment might be sufficiently 
vivid in a person’s lifetime so that it would be 
less affected by errors of recall, except for treat- 
ment received during childhood. Information 
obtained by interviews is of course subject to 
error; this will be discussed more fully later in 
this report. With respect to the possibility of 
error, it should also be noted that the informa- 
tion about the individual was obtained directly 
from the person concerned, not from another 
family member. 

In making comparisons among the various 
groups in this study, differences in their age 
composition were taken into account by using 
the direct method of age adjustment commonly 
employed in routine vital statistics practice 
(2). The standard population used for age ad- 
justment was the total sample. The rates pre- 
sented for these groups are adjusted for age 
and are directly comparable. The numbers in 
the groups in the tables vary slightly as a re- 
sult of the variation in the percentage of “don’t 
know” or omitted answers for individual items. 


Age, Sex, and Race Distribution 


In table 1, the age-specific percentages of per- 
sons who stated they had had diagnostic X-ray 
examinations and X-ray or radium treatments 
are presented by race and sex. It is notable that 
between 40 and 50 percent of the population 
were exposed to one or more diagnostic X-ray 
examinations during a 12-month period. In 
general, among adults men-were examined more 
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Table 1. Percentage of persons who had one or more diagnostic X-ray examinations during 12 
months preceding interview, and of those who had X-ray or radium treatments during lifetime, 
by age, sex, and race 























| Examinations Treatment 
White Nonwhite | White Nonwhite 
Age (years) | = | 

| Men | Women Men | Women Men | Women | Men | Women 

| (N=1,766) | (N=2,051) | (N=170) | (N=225)| (N= | (N= |(N=172) | (N=227) 

| | | 1,793) | 2,068) | 
SN rs tis Wines es eiecadees | 74. 4 66. 2 100. 0 | 53. 3 16. 3 | 9. 2 | 0 6. 7 
| a ene | 59. 3 | 53. 3 63. 3 | 52. 3 4.7 | 8. 8 0 1.5 
EE ee eee 50. 7 | 38. 1 65. 1 | 55. 6 | 8. 6 9. 9 2.3 1.6 
ce) aR cee ene, Seeee 51. 2 | 35. 6 57.1 | 31.0 | 7.3 9.5 4.8 | 6. 9 
AO ER tae ae | 34. 1 | 34.3] 407] 31.4 6. 0 14. 2 | SF | 2.9 
OP Fata cin Sasedans | 32. 3 25. 2 | 57. 1 | 21.4 5. 6 11. 2 | 0 0 
rik fs 24. 0 | we 50. 0 | 0 3. 1 9.5 0 0 

AD apes..:...----- | 45. 9 | 37.2 582) 444 6.5 10. 5 | 2.3 | 2. 6 
| | | 











frequently than women, whereas women were expect that since the frequency of illness in- 
treated more frequently than men. For both creases with age, diagnostic X-ray examina- 


men and women in each racial group the fre- tions would be more frequent in the older age 
quencies of diagnostic examinations were high- groups. A possible explanation for this age 
est in the younger ages; they decreased with variation would be that young adults are more 
advancing age. conscious of health and consequently obtain 

This last finding is surprising, for one would more X-ray examinations than older adults. 


Table 2. Distribution of conditions for which X-ray or radium treatments were given, by sex 


X-ray ! | Radium 2? 


| 








| | 
Condition for which treatment | Men (N~=109) | Women (N=188) | Men (N=10) Women (N=43) 


was given 





| | | 

Num- | Percent | Num- | 
| ber | ber | 

| 


Num- | Percent Percent | Num- | Percent 








/ 
| 
ber | | ber | | 

PO SO ERR ET S| 7.31 ns ee Se Rae a 
Allergy ---- dis sis thie alee ss aoe a | 5 | 3 & SR ae ene ian ate 
Arthritis. ___- LIE RE BOS: AES 10; 5.3 | REF RT, ee ae 
Pita mibe nin eer ota ee 6 5. 5 fe] 2 | Ree ee 2 ae 
denn. ciel WS atvaialng'o 5 16 14. 7 | TE Ee cis wcnhaeeicnn ; wea 
Infections, fungus____-___-_-_--- ue 7 i ere RS Orie IMEC PC Ie ; 
Infections, skin, sinuses, others__- - _- 1 15. 6 | 19 | ~ .  CRRNay Reena ¥ oases {eas 
OO Se ee ee 10 ee | Sintaunee A CET: i Ceres SCS eee 
NN acc cs: ot wen ow ab Nierda dts Reise eal i deine 2 Serre 11 | 25. 6 
Sac, Sccsinaaitatinnnliiellig tage Gaia ae w 25} 133 7 70. 0 | 3 | 6.9 
PVPIGC MORON coe 5 os di eS ee 15 Sn Se: SVC Spee ae ares 
Pervie conditions, gonerel........ .-.-|....+--4]5-s40-0 | 8 | Pi ernesaslercenaee Paes Reo ee 
nee COMNEIIIIN, GOES so iis ots lnc wecdanewnnes Pode eee eae | iheas aah te ST . Mere ee | 11 | 25. 6 
Skin conditions, including derma- | | | | 

SLL RE a 27 24. 8 | 34 2 Ma SOR Et EIEN 
SOE GE sn. so oc dnc awncnnewce xatiipiocdtig¢ Diiis teres | 8 tS SS Se SE See 
Tumors, including cancer--_-- -- -- ay 3 | 2.8 | 16 8.5 3 30. 0 18 | 41.9 
i, OEE: SIE ESS TO | te casi aaa a es 9 | GA Bid ain tinted celcincnietecn diesel ! Fee 











1 Percentages calculated from total number in group receiving X-ray treatment. 
2 Percentages calculated from total number in group receiving radium treatment. 
3 Miscellaneous conditions for which radium treatment was received include deafness and spine injuries. 
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This seems likely since, as will be noted later, 
a vast majority of X-ray examinations are of 
the chest, and probably many of these were part 
of mass population surveys. 

It is also possible that the increasing use of 
diagnostic X-rays over the past decades is re- 
flected first in the younger age groups, who may 
have been more likely to accept such innova- 
tions and to continue the practice. Therefore, 
the percentage of exposed individuals in the 
older ages may increase in the future. The age 
distribution may also reflect increases in pre- 
employment physical examinations and mem- 
bership in health insurance plans. 

More of the nonwhites than of the whites had 
received diagnostic examinations; this is par- 
ticularly true for the men, among whom this 
difference is present for all age groups. For 
the women, the difference between the races is 
less marked and is not consistent for all ages. 
Age-adjusted rates for white and nonwhite 
women are similar. 

About 8 percent of the white population and 
about 2.5 percent of the nonwhites have re- 
ceived X-ray or radium treatments, or both, 
during their lifetime (table 1). In general, 
women were more frequently treated. 

The frequencies of conditions for which 
X-ray and radium treatments were given, at 
least insofar as the respondent was able to re- 
call, are presented in table 2. It is impossible 
to evaluate the reliability of such information 
in the absence of medical records. It is of some 


importance that many of the conditions for 
which treatment was received in the past may 
not be so treated now. 


S-¢ ‘seconomic Distribution 


Age-adjusted frequencies of X-ray examina- 
tion by part of body examined and by race and 
sex are shown in table 3. For the white popu- 
lation, frequencies are shown also for the lower 
and upper socioeconomic groups. In view of 
the current concern over the association of 
leukemia with ionizing radiation and the ob- 
servation that leukemia is more frequent in the 
upper socioeconomic classes than in the lower, 
exposure to diagnostic and therapeutic X-ray or 
radium treatment was analyzed to see if it 
varied in these socioeconomic groups in a 
manner consistent with the variation in leu- 
kemia (3,4). 

From table 3 we note that a large majority of 
X-ray examinations were of the chest; this is 
true for both races and both sexes. For all 
organs examined, men were more frequently 
examined than women. Also, the frequency of 
examination is consistently higher for the upper 
socioeconomic groups for both sexes and for all 
organ sites. From our knowledge of the social 
patterns of medical care this is not unexpected. 

Comparisons of the white with the nonwhite 
groups reveai some interesting differences. The 
frequency of examination of the chest, stomach, 
and bowel is higher for nonwhite men than 


Table 3. Age-adjusted percentages of persons who received one or more diagnostic X-ray exami- 
nations during 12 months preceding interview, by site of examination, sex, race, and socio- 


economic group 


White men 


White women Nonwhite ! 





Site of examination | 


group | group | (N=1,779) 
| (N=978)| (N=801)| 


Upper Lower | Both groups 


(N=1,152) | (N=909) 


. | - 
Upper Lower | Both groups}; Men Women 
_group group 


(N=2,061) | (N=172)| (N=226) 











Chest __- E ot 39. 5 35. 8 | 37.9 
Stomach - ; 6. 6 | 5. 4 | 6. 1 
Bowel__- Pe 4,4 3. 6 | 4.0 
Teeth__- 11.8 6. 5 | 9. 4 
Other__- 8.9 7. 4 | a2 

41.7 46. 0 


All sites. ______- | 49. 6 




















29. 1 24. 3 9. 

5. 6 5. 4 5. 5 8.9 6. 0 
3. 4 | 2.2 2.9 | D. 1 2.2 
12. 4 6. 3 9. 6 | 4.8 3. 7 
7. 2 | 6. 2 6. 7 | 6. 5 4.4 
41.8 32. 9 | aT .ed. 57. 9 37. 6 


| | | 








1 The small number of nonwhites in this study prevented any meaningful distinction between upper and lower 


socioeconomic groups. 
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Table 4. 


Frequency distribution of all diagnostic X-ray examinations during 12 months preceding 


interview, by sex, race, and socioeconomic group 








White men 





White women Nonwhite 





Number of | 
examinations | 


Upper 


group | group 


Lower 
groups 


Both | 


Upper 
group 


Both Men 
groups 


Lower Women 


group 





| | | | 
Num-! Per- |Num-}| Per- |Num-} Per- lum Per- Num-| Per- |Num-} Per- |Num-} Per- |Num-!| Per- 





























ber | cent | | ber | cent | ber | cent | ber | cent ber | cent ber | cent ber | cent | ber | cent 
| | | 
intialtaahii ee Se | | | | } | —— 
Oe aes 493) 50. ; 463] 58.2) 956) 54.2) 679] 59.3) 609) 67. 1/1, o8s| 62.8, 71] 41.8] 125] 55.6 
1-4_______...| 422] 43.5] 308] 38.7] 730] 41.4/ 416] 36.3] 270] 29.8] 686) 33.4] 89] 52.4] 94] 41.8 
5-9.______---| 40| 4.1) 16 20] 56 3.2) 36 3.1; 21/ 23! 571 28) of 538i Bl 22 
| | £..8 8..8 © .f wt 1e@ 64 oe Om 1 | 
en 44 .44 Of O | 4 .2 .- -— 2.4 S .% oo}; oO 0 
Qandover.--| 4) .4| 3} 4) 7] af oa} la} La} 2a] 0} 0 
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for white men in the upper socioeconomic 
sas the reverse is true for the other 
examinations. Similar white-nonwhite dif- 
ferences are observed for the women except for 
examination of the bowel. The higher fre- 
quency of chest examinations for the nonwhite 
group may be explained by the higher incidence 
of tuberculosis among nonwhites or their in- 
creased use of public health facilities, such as 
hospitals and health department 


group, wher 


county 
clinics. 

The respondents were also asked to tell the 
number of diagnostic examinations they had 
received during the year. For both sexes in 
the white population, about 4 percent had 5 
or more examinations during the year; the 
upper socioeconomic group had more examina- 
tions than the lower (table 4). No informa- 
tion was obtained concerning the number of 
films taken during these examinations. Conse- 
quently, estimates of exposure based on fre- 
quencies were rather crude. In future studies 
of a similar nature, this information should be 
obtained in more detail in order to estimate 
more accurately the X-ray exposure experience 
of a population. 

During a lifetime, women of both races re- 
ceived X-ray or radium therapy more fre- 
quently than men, and the white population of 
both sexes received more than the nonwhite 
(table 5). For both sexes, the white upper 
socioeconomic group had almost twice the fre- 
quency of the white lower group. 

Thus, the upper socioeconomic group received 
both more diagnostic and more therapeutic 
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X-ray than the lower group, which is consist- 
ent with the socioeconomic distribution of 
leukemia. 


Distribution by Religion 


Recently, MacMahon and Koller reported the 
interesting observation that the incidence of 
leukemia among Jewish residents in Brooklyn, 
N. Y., was about twice that of the non-Jewish 
residents (5). They considered the possibility 
that the Jewish population may have been ex- 
posed to more X-radiation since there is evi- 
dence that Jews receive more medical care than 
other religious groups in Brooklyn. Despite 
the fact that the data from Buffalo and Brook- 
lyn may not be comparable, the X-ray exposure 
experience in Buffalo was analyzed by religious 
groups to see if the same variation prevailed. 

Since the total number of Jews in our sam- 
ple was relatively small and since the majority 


Table 5. Age-adjusted percentages of persons 
who received X-ray or radium treatments dur- 
ing lifetime, by race, socioeconomic group, 
and sex 

















Men Women 
Race and socio- 3 
economic group | | 
Num- | Percent} Num- | Percent 
| ber | treated| ber | treated 
es aie Searle CRKSiRe SR 
Total white. =... - 1, 793 6.5 | 2, 068 | 10. 5 
Upper group_---- 981; 8&5) 1,187 12. 6 
Lower group__--.| 812 | 4.2) 911 7.7 
Total nonwhite _ -_--.. 172 | 2. 0 | 227 2. 6 
' | 
33 





Table 6. Age-adjusted percentages of persons 
who had one or more diagnostic X-ray exami- 
nations during 12 months preceding interview 
and of those who had X-ray or radium treat- 
ments during lifetime, in upper socioeconomic 
group, by religion and sex 


Num- | Percent Num- 
Religion and |: ber of ex- ber of | Percent 
sex respond- amined | respond-) treated 
ents ents 
Jewish 
Men.__-_-_- 2 59 54. 1 61 13. 6 
Women_-__-_-_-- 65 55. 5 65 20. 5 
Protestant 
Men — 341 46.8 347 9, 4 
Women_.-_-_--- 426 43. 6 432 12.9 
Catholic 
es 536 49, 4 537 p fees 
Women. -_-_---- 634 39, 7 640 a 


of them were in the upper socioeconomic group, 
comparison by religion was limited to the up- 
per socioeconomic group (table 6). For both 
sexes, Jews had more diagnostic X-ray exami- 
nations and more X-ray therapy than the other 
religious groups. The differences were not 
large with regard to examinations, but the 
therapeutic procedures were almost twice as 
frequent among Jews as among non-Jews. ‘The 
importance of this observation lies in its con- 
sistency with the distribution of leukemia by 
religion. A possible explanation for the fre- 
quency of therapy among Jews may be that 
the Jewish group was in a relatively higher 
socioeconomic segment of the upper socio- 
economic group. Unfortunately, the number of 
Jews was too small to permit further study. 


Discussion 


The results of the present study can be con- 
sidered from two viewpoints. First, they pro- 
vide some idea of the frequency of exposure of 
an urban population to diagnostic and thera- 
peutic radiation. Second, they indicate that the 
frequencies of such exposure are related to sev- 
eral characteristics of the population found 
previousiy to be associated with the distribu- 
tion of leukemia. 
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In evaluating the estimates of exposure 
several points must be borne in mind. The 
estimates may be minimal since, as has been 
mentioned, some individuals may not have been 
able to recall all their exposures to X-rays. On 
the other hand, some may have overestimated 
the frequency of diagnostic X-ray examina- 
tions: the data were obtained for a period of 
12 months preceding the interview and there 
may have been a tendency for some to state that 
they had been X-rayed during the past year 
even though the exposure actually occurred 
earlier. Such a phenomenon has _ been 
observed in morbidity surveys (6). It 
is therefore difficult to determine the 
validity of these estimates without medical 
records. This particular objection does not ap- 
ply to the frequency of therapeutic procedures. 
The respondents were asked to provide informa- 
tion on therapy during their lifetime and the 
only error would lie in underestimation, al- 
though it is possible that some individuals may 
have experienced non-X-ray procedures (such 
as diathermy) which they erroneously thought 
were X-ray procedures, or they may have con- 
fused diagnostic with therapeutic radiation. 

Keeping these difficulties in mind, it still ap- 
pears that this particular urban population was 
exposed to a large amount of diagnostic and 
therapeutic radiation. The frequencies seem so 
large as to indicate a definite need for repeating 
similar and more detailed population surveys 
specifically designed to reveal the extent of ex- 
posure. In such studies, it would be essential 
to establish procedures for determining the 
validity of the estimated frequencies. 

The second point of interest in these results 
was the distribution of X-ray exposure in dif- 
ferent segments of the population. Diagnostic 
examinations were more frequent among non- 
whites than whites, men than women, persons 
in the upper socioeconomic group than those in 
the lower, and among Jews than non-Jews. 

Some of these differences are consistent with 
the distribution of leukemia in the population. 
For example, leukemia mortality is higher 
among persons in the upper socioeconomic 
group and among Jews. Consistency with re- 
gard to sex and racial differences is difficult to 
evaluate. 
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Sex differences in leukemia mortality are not 
large, the male-female ratio being about 1.1 
to 1.2. The sex differences in frequency of diag- 
nostic and therapeutic X-ray procedures re- 
vealed that men had more X-ray examinations 
than women, and the women had more X-ray 
therapeutic procedures than men. Perhaps a 
balancing of these two might result in a total 
excess exposure of women, particularly since 
total dose for treatment is probably greater than 
for diagnostic examinations. 

Leukemia is more frequent among whites than 
among nonwhites; again, the difference is not 
large. MacMahon and Koller think that this 
difference is a result of the greater frequency 
of diagnosis of leukemia among whites than 
among nonwhites rather than a difference in the 
true incidence of the disease (5). Frequency of 
diagnostic and therapeutic X-ray procedures 
disclosed that nonwhites had more diagnostic 
but much fewer therapeutic exposures than 
whites. As with sex differences, perhaps total 
exposure was greater among whites than among 
nonwhites. 

In contradistinction to the sex and racial 
differences in the frequency of leukemia, the 
Jewish and non-Jewish and the socioeconomic 
group differences are of a larger order of magni- 
tude. Thus, the large differences in X-ray ex- 
posure by religion and socioeconomic groups are 
consistent with large differences in the fre- 
quency of leukemia between these segments of 
the population. While the findings have not 
been analyzed in a more refined quantitative 
manner (a procedure not warranted by these 
data), their consistency points up the need for 
further study of the relationship of leukemia to 
the above-mentioned population groups, of ra- 
diation exposure to the same groups, and of the 
association of leukemia with exposure to ioniz- 
ing radiation. 


Summary 


During 1956, a probability sample of the 
adult population of Buffalo, N. Y., was inter- 
viewed on the frequency of diagnostic X-ray 
examinations during a preceding 12-month 
period, and of X-ray or radium therapy during 
alifetime. About 50 percent of the adult popu- 
lation had had one or more diagnostic X-ray 
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examinations during the 12-month period. 
Male members of the population had such ex- 
aminations more frequently than the female 
members of both races, and for both sexes the 
nonwhites had received examinations more fre- 
quently than the whites. Individuals of both 
sexes in the upper socioeconomic group received 
X-ray examinations more often than those in 
the lower group. 

Analysis of the frequency of therapeutic pro- 
cedures revealed that about 8 percent of the 
white population had received such exposure 
during a lifetime compared with 2.5 percent of 
the nonwhite population. Women of both 
races had a higher frequency of such treatment 
thanmen. For both sexes of the white popula- 
tion, the upper socioeconomic group had such 
procedures more frequently than the lower 
group. 

The frequency of both X-ray examinations 
and therapeutic procedures was higher among 
the Jewish members of the population than 
among the non-Jewish members. The distri- 
bution of X-ray examinations and therapeutic 
procedures by religion and socioeconomic group 
was similar to the distribution of leukemia. 

Studies are needed in other geographic areas 
to obtain more detailed information concerning 
exposure to therapeutic and diagnostic radia- 
tion than was possible in the present investiga- 
tion. 
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Medical Radiation 


LTHOUGH most of its program was given 
A to papers on diagnosis and therapy, the 
1958 meeting of the American Roentgen Ray 
Society in Washington, D. C., opened Septem- 
ber 30 with talks on radiation hazards. Dr. 
Robert R. Newell, U.S. Naval Radiological De- 
fense Laboratory, San Francisco, evaluated 
clinical exposure, saying, “It is not sensible to 
stop using diagnostic methods of obvious value 
for fear of radiation injuri¢s that are unob- 
servable among the ordinary vicissitudes of life. 
The common-sense solution is to amend the 
techniques.” He recommended that radiologists 
“tighten up the techniques, starting at the high 
end, and at the same time undertake more pop- 
ular education, starting at the low end.” He 
also said it is necessary to get people to stop 
holding their breath over radiology and to get 
radiologists “to pant a little bit while they 
chase arounc. and clip off the needless margins 
of their diagnostic exposures.” 

The role of the radiologist as a citizen, with 
respect to public exposure, was expounded by 
Dr. George Tievsky, clinical instructor in radi- 
ology, George Washington University School 
of Medicine, Washington, D. C. So that exist- 
ing knowledge may be applied to the minimiza- 
tion of radiation hazards in clinical practice, he 
recommended that local radiological groups 
distribute a questionnaire based on Handbook 
60 of the National Committee on Radiation 
Protection to determine the current pattern of 
radiation management. He reported that such 
a survey conducted by the section on radiology 
in the District of Columbia Medical Society had 
a good educational effect and also brought out 
opportunities for improving techniques. 

Tievsky urged support of the educational 
program of the American College of Radiology, 
described below, to minimize radiation hazards 
at the hands of others than the trained radiolo- 
gist. This recommendation raised the question 
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of consideration by the medical profession of 
standards of experience and performance for 
general practitioners and others employing ra- 
diation. He also discussed applying Hand- 
book 60 standards to all fluoroscope and X-ray 
installations and the mastery by radiation users 
of the fundamentals of biology and dosage 
given in Handbook 59 (NCRP). 

During the meeting, Dr. Barton R. Young, 
president of the American Roentgen Ray So- 
ciety, on a national television program, ex- 
pressed the need to allay hysterical public fears 
of legitimate X-ray uses in diagnosis and 
therapy. He emphasized the fact that under 
proper professional supervision certain parts 
of the body may be exposed to X-ray re- 
peatedly without exceeding prudent limits. He 
also emphasized that there is no need to be 
apprehensive of genetic damage in patients who 
are unlikely to become parents. 

Among the scientific exhibits at the confer- 
ence was one devoted to elements of radiation 
protection, sponsored by Drs. Richard E. 
Petersen, Julius Baron, Bartis M. Kent, and 
Titus C. Evans, Veterans Administration Hos- 
pital, Iowa City. Prominently displayed in 
this exhibit was a photograph (see page 37) 
of a memorial to radiation martyrs of all na- 
tions at St. George’s Hospital, Hamburg, Ger- 
many. Unveiled April 4, 1936, the monument 
has the names of 197 persons, including physi- 
cists, technicians, and nurses. More names are 
to be added. Visitors to the exhibit were given 
a mimeographed Primer on Radiation Hazards 
for Physicians, produced in collaboration with 
the radiation research laboratory and depart- 
ment of internal medicine in the Medical Col- 
lege of Iowa. 

Coincident with the meeting of the American 
Roentgen Ray Society, the American College 
of Radiology reported on its educational ac- 
tivities. These activities are guided by a vrin- 
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Radiation Martyr Memorial, Hamburg, Germany 


ciple reaffirmed by Dr. Wendell G. Scott, pro- 
fessor of clinical radiology, Washington Uni- 
versity School of Medicine, St. Louis, at a ses- 
sion of the American Medical Association meet- 
ing, June 1958, in San Francisco. Scott said, 
“No matter what the present average gonadal 
dose in X-ray examinations 1s, it is too high if 
it can be lowered.” 

The policy of the college was outlined in 1956 
in the following statement : 

“The American College of Radiology will 
cooperate with all efforts to encourage medical 
authorities of this country to initiate a vig- 
orous movement to reduce radiation exposure 
from X-rays to the lowest limit consistent with 
medical wisdom, and in particular that they 
take steps to assure that proper safeguards al- 
ways be taken to minimize the radiation dose to 
reproductive cells. Radiologists spend long 
periods in special training and in acquiring ex- 
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perience to foster judgment in the use of radi- 
ations. 

“Appropriate training and experience must 
be insisted upon for all users of radiation. For 
all, adequate stress must be placed on protection 
and safety aspects of the use of radiations in 
human beings. Certain it is that we all de- 
sire to keep the dose of radiation to its lowest 
level to the population that is well. The dose 
of radiation to those who are ill and require 
either studies or treatment with radiation 
should also be kept as low as possible, but here 
the conditions for judgment are different. In 
this case, we give as little radiation as possible 
in order to achieve the desired end of proper 
diagnosis or treatment; but when, in a careful 
radiologist’s judgment, an individual patient 
requires a dose exceeding 10 roentgens or any 
other arbitrary figure, his medical judgment 
must prevail. One way of keeping diagnostic 
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dosage to a minimum is to make every effort to 
have a given examination done right the first 
time. It should be emphasized that genetic 
considerations do not apply to patients who are 
past the reproductive period or who die with- 
out issue after receiving radiation.” 

The National Committee on Radiation Pro- 
tection and the International Commission on 
Radiation Protection have for many years 
formulated the standards for protection of pa- 
tients, the public, and personnel engaged in 
medical diagnostic procedures. So that the en- 
tire medical profession be acquainted with 
such recommendations and with basic informa- 
tion on the physical, radiobiological, genetic, 
and radiological aspects of the medical use 
of X-ray, including knowledge of the proper 
indication for X-ray examinations and the most 
effective way of performing them, the Ameri- 
can College of Radiology has undertaken dis- 
semination of this information to everyone 
engaged in the healing arts. 

Lectures, symposiums, and panel discussions 
on these subjects have been sponsored by the 
college at the meetings of local, State, and na- 
tional medical organizations. These are con- 
ducted by experts in radiation physics, radio- 
biology, genetics, and radiology. The lectures 
and discussions are published in medical jour- 
nals, and reprints are distributed to the medi- 
cal profession by the thousands. 

The college has prepared and distributed a 
Practical Manual on the Medical and Dental 
Use of X-Rays With Control of Radiation Haz- 
ards to 175,000 practicing physicians in the 
United States. 
formation brought out by the National Acad- 
emy of Sciences and the United Nations as well 
It was 
also sent to all editors of county, State, and 
Another 30,000 copies will 


This manual contains basic in- 


as practical clinical recommendations. 


national journals. 
be distributed to all interns and resident physi- 
cians. 

Sets of colored slides illustrating the control 
of the hazards of radiological examinations and 
explaining the most exact methods of radio- 
graphic examinations have been prepared by 
the college and are available to any physician 
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who requests them. Several hundred of these 
slide sets are in use, and new ones are sent out 
nearly every day for medical groups. 

A protection:kit has been designed by the 
college for the same application. It includes 
reprints of important lectures and papers, with 
a prepared lecture to help radiologists and 
other physicians talk on this subject before 
medical groups. More than 1,000 of these kits 
have been distributed. 

A documentary motion picture film for the 
medical profession about radiation protection 
and the proper use of radiological procedures 
is being financed in part by the college, with 
support by a grant of $65,000 from the Rocke- 
feller Foundation. 

The objectives of these educational efforts 
are to: 

1. Develop a calm and mature attitude to- 
ward the nuclear era, an era that holds great 
promise for the betterment. of mankind. 

2. Put an end to unwarranted concern about 
medical radiation and stop confusion between 
it and thermonuclear warfare, the latter’s 
massive or chronic whole body irradiation, and 
occupational exposure to radiation. 

3. Have every physician using diagnostic 
radiology exert positive efforts to keep radiation 
dosage to the gonads to the lowest level con- 
sistent with the best standards of medical prac- 
tice. 

4. Achieve recognition of the fact that radia- 
tion to the germinal tissues can be reduced in 
some instances by 75 to 85 percent without im- 
pairing the efficiency of diagnostic examina- 
tions and achieve this reduction universally 
within a short time. 

5. Gain realization that the key to implement- 
ing the safe use and control of medical radia- 
tion lies in the education of all practicing phy- 
sicians in the fundamentals of genetics, radio- 
biology, and radiology. 

The American College of Radiology is the 
official spokesman for organized radiology in 
relations with other organizations, and its prin- 
cipal interest is the socioeconomic aspects of 
radiological practice. It maintains close liai- 
son with the scientific radiological societies such 
as the American Roentgen Ray Society. 
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N THE SAME DAY the United Nations 
QO released its report expressing scientific 
agreement on the probability of harmful con- 
sequences to public health from nuclear weap- 
ons tests, August 10, 1958, the University of 
Vermont at Burlington welcomed the Interna- 
tional Congress of Radiation Research, spon- 
sored by the Radiation Research Society and 
the National Academy of Sciences—National 
Research Council. 

Presided over by Alexander Hollaender, Oak 
Ridge National Laboratory, the conference did 
not give much attention to ecologic or environ- 
mental contamination. The primary interest 
of most of the scientists present was in basic 
aspects of radiation action from the physical, 
chemical, and biological point of view. 

Papers presented to the conference bore 
such titles as “Autoradiograph of the Nucleus 
in Metabolic State” (Pavan and Ficq) or 
“Postirradiation Release of Phosphorus by 
Yeast” (O’Brien). Abstracts of most of the 
papers presented were published in advance 
of the meeting. The symposiums are to be pub- 
lished in full. 

Through a series of interviews arranged by 
the university and conference officials, informal 
statements and conclusions of public interest 
were elicited from the scientists by reporters 
representing the wire services, broadcasters, 
major daily papers, and science news services. 
As a result, findings by the scientists reached 
television, radio, and newspaper audiences, as 
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well as readers of the science press. In ap- 
preciation, an unusual tribute to the compe- 
tence and accuracy of the reporters was paid by 
the presiding officer at the closing session. 

Among items reported to the public were the 
following: 

* If there is a threshold dose of radiation 
for shortening life or for the production 
of leukemia or other forms of cancer, it is prob- 
ably so low as to be of no great practical 
significance for public health, said H. J. Curtis, 
Brookhaven National Laboratory, who doubts 
there is any threshold at all. A. M. Brues, 
Argonne National Laboratory, doubted that 
microdoses reduce life span. 

* Radiation is unique as a life-shortening 
agent, Curtis and K. L. Gebbhard, also of 
Brookhaven, concluded after tests which sought 
and failed to establish life-shortening effects of 
other nonspecific stresses in mice. They also 
discovered, after using nitrogen mustard to in- 
duce mutations in somatic cells, that the mice 
recovered from such mutations and lived as 
long as others. They concluded therefore that 
somatic mutations induced by radiation are not 
decisive in the aging process. 

* The average life span of certain mice ex- 
posed to low doses of radiation exceeded the 
average of unirradiated mice, reported L. D. 
Carlson and B. H. Jackson of the University of 
Washington, although the longest lived of the 
unirradiated mice survived the others. Above 
a given level of radiation, average expectancy 
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declined. The results were affected also by 
temperature. They concluded there is an in- 
teraction between radiation and environment 
which affects radiation reactions. Others re- 
ported that the average life span of lightly ir- 
radiated mice was shortened. 

* G. W. Casarett, University of Rochester, 
observed marked acceleration in the aging of 
dogs exposed to doses of 3 roentgens weekly. 
The aging process was not obvious in dogs 
receiving only a tenth or a fifth as high a dose. 

* The mechanism of radiation injury was 
described by L. A. Stocken, Oxford, as inter- 
ference with the assembly line operation in 
metabolism. ‘The production of high-energy 
phosphates, he said, is stopped, presumably 
through injury to critical enzymes in the cellu- 
lar system. He did not believe that radiation 
injury results from an accumulation of stresses 
or insults and did not think it is related to the 
oxygen supply. 

* To insure human survival against conse- 
quences of excessive injury to genetic cells in 
a nuclear holocaust, H. J. Muller, Indiana Uni- 
versity, speculated on the need for banks of 
human sperm and ova that might be preserved 
and shielded against radiation. 

* In Russia, radiation sickness is detected 
by clinical methods, held to be five times as 
sensitive as the blood tests in use in the United 
States. Headaches, fatigue, dryness of the 
mouth, and unusual perspiration are observed, 
after a daily exposure to 0.02 roentgen over a 
6-month period, it was said by M. N. Pobed- 
insky, Central Radiological Institute, Lenin- 
grad. 

* A nuclear power plant, properly designed 
and operated, can operate safely near a supply 
of drinking water, but the place for disposi- 
tion of waste from spent fuel in the reactor 
may lie only in outer space, in the opinion of R. 
H. Mole, Medical Research Council, Atomic 
Energy Research Establishment, England. He 
proposed a form of international contro] over 
disposition of radioactive waste, since the fail- 
ure of any single government to manage wastes 
safely can affect the entire world. 

* Mole said that in his judgment the pro- 
duction of obvious defects, such as cancer, re- 
sults from relatively acute doses, rather than 
from low-level chronic doses comparable to the 
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Delegates to the radiation congress witnessed films 
demonstrating that certain species are capable of 
sensing the stimuli of intense radioactivity. In 
the presence of high-level irradiation, snails pulled 
their heads into their shells, and ants fled from an 
open pen into a lead-shielded one. 





levels of radiation from the natural back- 
ground. Without implying that low-level 
chronic irradiation is inconsequential, he as- 
serted that the major concern of public health 
should be directed at relatively acute doses. He 
expressed apprehension lest the expanding uses 
of nuclear power increase the likelihood of 
acute doses and was critical of unwarranted ad- 
ministration of acute X-ray doses by negligent 
or incompetent practitioners. In support of his 
comments, he referred to the recently published 
Stewart studies of children under 10 years of 
age with cancer diseases: 10 percent had a his- 
tory of exposure of the order of 2 roentgens 
over the whole body in about an hour. 

* The relative importance of acute doses was 
reported also by W. L. Russell, Oak Ridge 
National Laboratory, with respect to genetic 
effects. The effect on spermatids of 600 roent- 
gens given in a few minutes was much greater 
than the effect of the same dose over a period 
of 6 weeks. 

* To judge by radiation’s effects on mice, 
Curtis suggested that a searching fluoroscopic 
examination of an expectant mother probably 
cuts 2 weeks from the longevity of the infant. 

* Females are more likely to be sterilized by 
a given dose of radiation than males, said L. B. 
Russell, Oak Ridge National Laboratory, to 
judge by effects on experimental mice. (Males, 
however, are more vulnerable to genetic injury.) 

* Twenty different radioactive nuclides were 
identified in plankton and sessile algae from a 
site 1 mile below the Hanford reactor farthest 
downstream, reported J. J. Davis of the Han- 
ford Laboratories. Only five of the nuclides, 
however, were picked up by fish. 

* Partial protection against radiation effects 
on bone marrow, for persons exposed delib- 
erately to acute radiation, may be provided by 
certain inexpensive chemicals, swallowed half 
an hour before exposure. The chemicals have 
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the faculty of neutralizing free radicals (de- 
fined as “molecules looking for electrons”) 
formed in the process of ionization. Although 
it was emphasized there is no broad public pro- 
tection visualized in the use of these chemicals, 
they may have some value for patients under- 
going radiation treatment and for workers who 
must encounter extreme radiation dangers, ac- 
cording to D. G. Doherty and R. Shapira, Oak 
Ridge National Laboratory. 

* Radiation damage to bone marrow can to 


some degree be treated by injections of bone 
marrow, it was reported by many of the scien- 
tists, who held a roundtable on the topic. This 
announcement opened speculation on the desir- 
ability and methods of building banks of fetal 
bone marrow, the kind most suitable for treat- 
ing acute injuries. Prevailing judgment in the 
discussion concluded that bone marrow injec- 
tions are still quite hazardous and that other 
therapy should be attempted first, except in the 
most serious cases. 


Ve 


First Annual NHS Report on Illness 


The first annual report on illness, injuries, and physician visits in the United 
States has been issued by the U. S. National Health Survey, Public Health Service, 
based on interviews covering 36,000 homes and 115,000 persons during July 1957- 
June 1958. The continuing survey, authorized by the 84th Congress, is conducted 
among both institutional and noninstitutional segments of the civilian population, 
but this report presents major findings only for the noninstitutional segment. More 
detailed individual reports are scheduled for the future. The following are some 
highlights of the report. 

There were 3,370 million days of restricted activity due to illness or injury, or 
20 days per person per year. Days in bed because of illness or injury numbered 
about 1,310 million, or an average of 7.8 bed-disability days per person a year. 

About 438 million cases of acute conditions occurred during the year, with 
respiratory illnesses ranking first and injuries second as a cause of work-time loss. 
The 284 million respiratory illnesses included colds, pneumonia, and influenza. In 
this incidence Asian influenza figured prominently. The incidence of acute con- 
ditions was slightly higher among females than males and decreased with age. 

Although tabulations for chronic conditions were incomplete, the data showed 
that circulatory conditions caused 484 million days of restricted activity, 167 
million days of bed disability, and 69 million days of work loss. 

Physician visits were estimated to be 890 million, about two-thirds in offices, 
and more in the October-December quarter than during any other period. The 
survey estimated about 4,000 visits per doctor, based on 220,000 practicing 





physicians. 
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Milk Contamination in the Windseale Incident 


ARTHUR H. WOLFF, D.V.M. 


ADIOACTIVITY in foodstuffs, particu- 
larly milk, is a new public health consid- 
eration associated with the atomic age. To my 
knowledge, the first situation in which radio- 
activity was reported in milk in sufficiently high 
concentration to be of immediate concern was 
the “Windscale incident,” which occurred in 
England on October 10, 1957. 

Windseale is located in the northwest corner 
of England on the Irish Sea. The British 
Atomic Energy Authority operated a breeder- 
type nuclear reactor in Windscale which when 
overheated resulted in a uranium fire. Because 
the reactor was air-cooled, the air going out the 
exhaust stack carried with it vast quantities of 
fission products. The accident admittedly oc- 
curred because of faulty instrumentation and 
human error; the fire was in progress for 24 
hours before adequate diagnosis of the situation 
was made. It should be pointed out, however, 
that the Windscale reactor is obsolete by present 
standards. Newer reactors of this type have 
built-in control and safety features which 
greatly reduce the probability of such an event 
recurring. 

There are many different radionuclides con- 
tributing to the usual spectrum of gross fission 
products. The one that has received the most 
public health attention is strontium-90, but it 
is not too well appreciated that there are other 
radionuclides to be considered in evaluating the 
public health aspects of nuclear fission. Radio- 
active iodine, in particular iodine-131, is a sig- 





Dr. Wolff is chief of the Training Branch of the 
Division of Radiological Health, Public Health 
Service. The paper was given at the Communicable 
Disease Center Conference for Teachers of Veteri- 
nary Public Health and Preventive Medicine and 
Public Health Workers on June 12, 1958, in Atlanta, 


Ga. 
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nificant component of freshly produced fission 
products. At Windscale a disproportionate 
amount of the iodine, because of its volatility, 
was driven off as a result of the fire, bringing 
about environmental contamination. Only a 
small fraction of the many other fission prod- 
ucts escaped from the stack. 

As soon as the situation was recognized, the 
immediate concern of the health and safety 
authorities was the possibility of a fallout from 
the stack exhaust which could result in hazard- 
ous levels of external radiation in the downwind 
area. An immediate evaluation of the down- 
wind external radiation levels was ordered. In 
the interim, the local constabulary was alerted 
to assist in an evacuation of the residents in 
the affected areas if deemed necessary. It was 
soon determined that the levels of external radi- 
ation were extremely low. 

The next consideration was the possibility of 
milk being contaminated. Cattle had been in 
the fallout area and possibly had ingested con- 
taminated pasture. This fear was realized. 
Analysis of milk indicated that high levels of 
radioactivity, most of which was ultimately 
identified as iodine-131, was being secreted in 
the milk of the dairy cattle in the fallout area. 

The authorities soon realized that they were 
confronted with a serious problem of milk con- 
tamination for which there were no standards 
of emergency permissible levels that could be 
British 
guided by certain biological considerations and 


appropriately applied. authorities, 
the exigencies of the situation, set up an emer- 
gency permissible level of 0.1 micrqcurie of 
iodine-131 per liter of milk and then set up a 
wide-scale sampling program to delineate the 
affected milksheds. 

The occurrence of radioactive iodine as a con- 
taminant and milk as the vehicle compounded 
the seriousness of such an incident. Iodine will 
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concentrate in a relatively small volume of tis- 
sue, the thyroid gland, and milk certainly con- 
stitutes the major dietary item for infants and 
children, The net result would be the deposi- 
tion of radioactive iodine in the thyroids of 
children in much higher concentration than in 
the adult population. 

It was necessary to condemn about 250,000 
gallons of milk from about 600 herds of cattle, 
over an area from 200 to 300 square miles. The 
population of the area was approximately 100,- 
000 people. Because of the short half-life of 
iodine-131, the emergency situation lasted 
about 2 or 3 weeks. It should be pointed out 
that this milk could have been used for manu- 
facturing purposes or the feeding of livestock 
but, because of public apprehension, it was de- 
cided not to salvage the milk. 

The accident created an extraordinary degree 
of disturbance. One outcome was recognition 
of the need for more public as well as scientific 
understanding of the risks associated with such 
an incident and for considerably more com- 
petence in health and safety as related to atomic 
radiations. 

Recent evidence indicates that the thyroid 
glands of infants and young children, contrary 


to previous belief, are relatively sensitive to 
radiation. The dosages to children’s thyroids 
closest to the areas in which the milk was con- 
demned were in the order of 10 rad. The un- 
resolved question, therefore, is whether or not 
the carcinogenic effect associated with radiation 
exposure of the tissue is a threshold phenom- 
enon. ‘To date there are good epidemiological 
data indicating that radiation levels as low as 
150 rads are associated with a significant inci- 
dence (in the order of 1 percent) of thyroid 
cancer. 

As previously pointed out, the radionuclide 
receiving almost exclusive attention as an in- 
ternal radiation hazard had been strontium-90. 
However, it should be remembered that there 
are other sources which should be considered 
in evaluating the total dose. The recent report 
by the Public Health Service on its radioac- 
tivity surveillance of milk in selected milksheds 
supports this point. Although the reported 
levels of milk radioactivity are appreciably be- 
low the presently accepted permissible levels, 
over the past year the relation of iodine-131 to 
its permissible levels has been almost the same 
as that of strontium-90 to its permissible levels. 





- Certain Food Additives Listed as Safe by FDA 


A list of 188 food chemicals, generally regarded as safe for their 
intended use, has been proposed by the Food and Drug Administra- 
tion for exemption from testing required by law. The list appears in 
the Federal Register, December 9, 1958, pp. 9516-9517, along with reg- 
ulations proposed in compliance with the 1958 Food Additives 
Amendment. to the pure food law. 

Including some already sanctioned for use, the group comprises 
61 preservatives, 39 buffers and neutralizers, 35 nutrients, 5 non- 
nutritive sweeteners, 5 coloring agents, 5 stabilizers, 4 emulsifiers, and 
34 other additives. Thirty-six are limited as to quantity or foods in 
which they may be used. Other chemicals may be added if they meet 
the legal criteria. 

The proposed regulations take into account that a chemical might 
be both a new drug and a food additive, in which case only one peti- 
tion need be filed. 
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The 13th Round 


By early 1959 we hope to end the yaws campaign 
in Esmeraldas Province, Ecuador, and turn over 
responsibility for residual cases to the ordinary 
health services. Eradication is virtually complete 
in the southern part of the province. The only active 
cases are appearing in the north, along four rivers, 
where the efforts of the 13th house-to-house round 
are being concentrated. 

—James D. Catpwe Lt, chief, Health Division, U. S. 


Operations Mission, Ecuador. 


Cholera and Smallpox 


Before the monsoon began in June 1958, we were 
fighting cholera and smallpox in East Pakistan. 
Cholera cases averaged 150 to 200 a week, and small- 
pox, 1,700 cases and 850 deaths a week. 

In April, the Provincial Government asked for help 
in combating smallpox, and within 2 months a total 
of 28.4 million doses of smallpox vaccine, sent by 17 
countries and the World Health Organization, ar- 
rived here. About half the vaccine was distributed 
and the rest stockpiled. 

A United States Navy medical research team based 
in Taiwan and nine epidemiologists from the Com- 
municable Disease Center in Atlanta, Ga., headed 
by Dr. Alexander D. Langmuir and Dr. Glenn S. 
Usher, came in response to the Pakistani Govern- 
ment’s request for additional personnel to control 
the epidemics. 

The Navy team began research on cholera and 
studied the effectiveness of smallpox vaccine af-er 
The epi- 


demiologists studied the extent of the cholera and 


varying periods without refrigeration. 


smallpox epidemics, the effectiveness of the smallpox 
vaccinations, and the percentage of those effectively 
vaccinated. 

Reports of this work indicated the practicability of 
smallpox eradication. We now have ample supplies 
of vaccine and the people are receptive to the neces- 
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sary measures. We plan to try various ways to per- 
suade more people to be vaccinated. Each woman 
will be given the sewing ‘needle used to vaccinate her. 
Teams of women vaccinators will operate where 
purdah is observed. 

The field tests showed the usefulness of the dried 
vaccine in East Pakistan. In the past, lack of re- 
frigeration and transportation forced vaccinators to 
use vaccine lymph of questionable potency, and 
vaccinating was suspended in the summer months in 
some parts of the country. The dried vaccine, re- 
quiring refrigeration only after it is mixed, will make 
it possible to vaccinate throughout the year. 

We arranged to set up a plant which will prepare 
dried smallpox vaccine for East Pakistan and to 
supply a consultant to install the equipment and 
instruct the Pakistanis who will operate it. 

Control of cholera may take years, since it depends 
upon improvement of water supplies, general sanita- 
tion, and health education. Until this is achieved, 
we can only hope to limit the number of cases. 
—Joun A. BELLIz1A, acting chief, Health and Sanita- 

tion Division, U. S. Operations Mission, East 

Pakistan. 


Decentralization 

I went to Neyriz, a town of 12,000 in Fars Ostan, 
Iran, to take a trained sanitary aide to his new post 
and to introduce him to the mayor and the council, 
who are extremely interested in improving sanita- 
tion. While there we selected a site for the slaugh- 
terhouse for which 200,000 rials are allocated. 
They have also submitted a candidate to go to the 
Palasht School for training sanitarian aides. 

The response in Neyriz is typical of other muni- 
cipalities in Fars Ostan. Their demand for sani- 
tarians exceeds the supply. The idea of local 
responsibility for public health services seems to 
be catching on; 6 municipalities have submitted 
candidates for Palasht. 

However, we refuse to place a trained sanitarian 
aide in a town if we cannot get a satisfactory com- 
mitment that the town will assign a qualified munic- 
ipal employee who will work with the aide and then 
go to Palasht himself the following year. Thus we 
get the maximum use out of the training given the 
people in our placement program. 


—Davw S. Rem, sanitary engineer, U. S. Operations 
Mission, Tran. 
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Tests with serums of 248 leprosy patients showed that, in di fferentiat- 
ing syphilitic from biologic false-positive reactors, the RPCF test is as 
reliable as the TPI test. 


Reactivity of the RPCF Test in Leprosy 
Compared With Other Syphilis Tests 


GEORGE R. CANNEFAX, B.S., SISTER HILARY ROSS, B.S., and HULDAH BANCROFT, Ph.D. 


stands high on the list of clinical 
entities known to produce biologic false- 
positive reactions with the conventional sero- 
logic tests for syphilis. Of the many pro- 
cedures which have been used for the differen- 
tiation of the BFP reactor from the syphilitic 
reactor the 7'reponema pallidum immobilization 
(TPI) test has been considered to be the most 
reliable. The data presented in this paper in- 
dicate that in persons with leprosy, the Reiter 
protein complement fixation (RPCF) test is as 
reliable as the TPI test in differentiating 
syphilitic and biologic false-positive reactors. 
The several serologic tests for syphilis em- 
ploying lipoidal antigens are known to produce 
varying degrees of biologic false-positive re- 





Mr. Cannefax is a bacteriologist with the Public 
Health Service Venereal Disease Experimental 
Laboratory at the University of North Carolina 
School of Public Health, Chapel Hill, N. C. Sister 
Hilary Ross is the biochemist in charge of the labora- 
tory of the Public Health Service Hospital, Carville, 
La. Dr. Bancroft is professor of biostatistics, de- 
partment of tropical medicine and public health, 
Tulane University, New Orleans, La. 

Dr. E. B. Johnwick, medical officer in charge, and 
Dr. R. R. Wolcott, clinical director, Public Health 
Service Hospital, Carville, provided clinical infor- 
mation and material for this study. Mrs. Marie B. 
Nifong and Mrs. Frances T. Moon gave technical 
assistance in performing the treponemal tests. 
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sults with the serum of leprosy patients. In 
comparative studies in which crude tissue ex- 
tract and cardiolipin antigens have been used, 
the percentage of biologic false-positive reactors 
has been found to be less with tests employing 
cardiolipin antigens. However, none of the ef- 
forts to eliminate these biologic false-positive 
reactions by refinement of antigen or other 
modifications has been completely successful. 
Studies have been made of the use of Reiter 
treponemes in complement fixation tests for 
syphilis to provide information concerning the 
reliability of these tests when employed with 
serum from patients with leprosy. Two such 
studies in which suspensions of whole Reiter 
organisms were used as antigen in the comple- 
ment fixation tests for syphilis with leprosy 
patients have been reported by Eagle and as- 
sociates (7) and by Kolmer and associates (2). 
In both of these studies patients at the Public 
Health Service Hospital, Carville, La., were the 
source of their testing material. These reports, 
which may be considered representative of re- 
ports from several sources, indicated that the 
use of antigen consisting of whole Reiter trep- 
onemes produced what was considered an un- 
desirable percentage of false-positive results. 
The TPI test was applied by Nelson (3) to 
the serums of 57 Carville patients who were re- 
active with a complement fixation test employ- 
ing cardiolipin and with the VDRL slide test. 
Sixteen of the 57 serums immobilized the trep- 
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Table 1. Number of negative results with five serologic tests of serum specimens from 248 leprosy 
patients 

Number of tests negative TPT RPCF TPCF VDRL Kahn Number of | Percent of 

patients patients 
Be apis seus . - - — — 130 52. 4 
4 , - _ — 1 4 
a — — — 1 4 
4 ; el — - — - 21 8.5 
_ — — + — 5 | 2.0 
— — — —- | + 24 | 9.7 
‘ian. — — + | 45 | 18,2 
3 ; “i — -- a -- + 1 | 4 
Bt re : | “ id 7 4 
- - - - o 7 2.8 
Ras corkeasgbnaeeabicel { + — + — + 1 4 
= — - 4 4 1.6 
foo + + 4 
= we 3 + + 4 
Oa 2. ee 4. 4 4 =: + | 5 2.0 
onemes. None of the 57 patients had anam- fixation test employing whole Reiter treponemes 


nestic or clinical evidences of syphilis. The 
frequency of reactors with the TPI test with 
this group was interpreted by Nelson to be more 
or less indicative of the syphilis to be expected 
in the racial and socioeconomic groups from 
which the patients were drawn. 

Edmundson and associates (4) made a clin- 
icoserologic study of 224 Carville patients com- 
paring the results of the TPI test with several 
conventional serologic tests for syphilis. Re- 
activity percentages were as follows: TPI, 11.2; 
VDRL, 46.9; Rein-Bossak, 51.8; Kahn, 52.7; 
and Kolmer (cardiolipin), 63.4. It was con- 
cluded that the TPI results were much more 
consistent with opinions regarding the preva- 
lence of syphilis in this population than were 
the results of the other tests. 

D’Alessandro and Dardanoni (5) tested 19 
patients with leprosy and found 9 reactive with 
the Kahn test, 8 reactive with a complement 








Table 2. Reactivity to each test of 248 leprosy 
patients 

Positive reactions 

Test PT ae ee ee 

Number Percent 
PPI ‘ 3 12 4.8 
RPCF- 8 | 3 
rPCF as 38 | 15.3 
VDRI made ae 68 | 27. 4 
Kahn___- ane 89 | 35. 9 
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as antigen, 6 reactive with a cardiolipin comple- 
ment fixation test, and 4 reactive with the full- 
volume Kolmer test employing Reiter protein 
antigen. The status of these patients in rela- 
tion to past or present syphilis infection was not 
given. 

Previous testing in the Venereal Disease Ex- 
perimental Laboratory with the RPCF test has 
demonstrated the Reiter protein antigen of 
D’ Alessandro and Dardanoni to have a high de- 
gree of specificity. However, these studies have 
not included leprosy patients. Therefore, this 
study was undertaken to determine the relative 
specificity and usefulness of Reiter protein 
antigen when employed with the serum of pre- 
sumably nonsyphilitic leprosy patients. To 
provide serologic comparison the RPCF, TPI, 
TPCF, VDRL slide, and Kahn standard tests 
were performed in parallel on all specimens. 


Methods and Maierial 


The RPCF test was that described by Canne- 
fax and Garson (6). 

The TPCF (T7reponema pallidum comple- 
ment fixation) test was the original procedure of 
Portnoy arid Magnuson (7). 

The TPI test was that of Nelson and Diesen- 
druck (8) with added complement according to 
Thompson and Magnuson (9) and increased 
sodium thicglycolate as recommended by Port- 
noy, Harris, and Olansky (10). 
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The VDRL and Kahn tests were those de- 
scribed in Serologic Tests for Syphilis, 1955 
Manual (/7), and were performed at the Pub- 
lic Health Service Hospital, Carville. 

The RPCF, TPI, and TPCF tests were per- 
formed at the Venereal Disease Experimental 
Laboratory, Communicable Disease Center, 
Public Health Service, University of North 
Carolina School of Public Health, Chapel Hill. 

The patients in this study were unselected in 
regard to previous serologic testing, age, sex, or 
form of leprosy. The only criterion for inclu- 
sion of patients in this study was that they not 
have a history or clinical evidence of syphilis. 


Results 


Table 1 gives the results for each of the five 
tests with serum specimens from 248 leprosy 
patients. These data are summarized in tables 
2, 3, and 4. 

The reactivity of the various tests with serum 
specimens from the 248 patients is shown in 
table 2. The RPCF test gave the lowest per- 
centage of positive reactions, 3.2 percent, fol- 
lowed closely by the TPI test with 4.8 percent 
positive. The TPCF test gave 15.3 percent 
positive reactions. The highest percentage of 
positive reactions occurred with the Kahn test, 
35.9 percent, with the VDRL slide test showing 
a somewhat smaller proportion, 27.4 percent. 

Table 3 summarizes the data of table 1 to 
show the reactions of a given test compared 
with those obtained with each of the other tests. 

Table 4 presents the percentage of agree- 
ment between each pair of tests, figured as the 


Table 4. Percentage agreement among test re- 
sults for all possible pairs of tests 





Test RPCF | TPCF | VDRL | Kahn 
2, SSaoeereres 96. 0 85. 5 75. 8 68. 1 
es eee 87. 1 74.2 | 65.7 
| ES TLS “Peony 68. 5 61. 7 
i Ean: PA TOR FRM Annem: 87. 5 


sum of the number of serum specimens giving 
positive reactions to both tests and negative 
reactions to both tests divided by the number 
of serums tested. The highest agreement be- 
tween any two tests, 96 percent, was between 
the TPI and RPCF tests. The disagreement 
in reaction to these two tests was in 7 serums 
which were TPI positive and RPCF negative 
and in 3 which were TPI negative and RPCF 
positive. Agreement between the TPI and 
TPCF tests was 85.5 percent. The lack of 
agreement was accounted for in the major part 
by finding 31 positive reactions to the TPCF 
test among serums negative to the TPI test. 
Comparing the reactions of the RPCF test and 
the TPCF test, the agreement was 87.1 percent. 
The percentage agreement between the reagin 
tests, Kahn and VDRL, and the RPCF, TPCF, 
and TPI tests was a much lower order. In 
most instances the disagreement was in the 
direction of more positive reactions with the 
reagin tests. 


Discussion 


This study was initiated to determine the 
relative specificity and usefulness of the RPCF 
































Table 3. Comparison between pairs of tests of test results of serum specimens from 248 
leprosy patients 

RPCF TPCF VDRL Kahn 

Test a esti 
Positive | Negative | Positive | Negative | Positive | Negative | Positive | Negative 

| | 

; | | | | | a 
TPI nme si | 5 | 7 | 7 | 5 10 2 | 11 1 
Negative. _. ..._-_--| 3 | 233 | | 205 58 178 78 158 
NN nin de ica sed Lie paral hier ede alee wk ace 7 | 1 6 2 | 6 2 
ae. ee 1/ 209 62 178 | 83 157 
MF os be és te af as a2, ee ee 14 24 | 16 | 22 
TPCI Se aa Bis Pee ned Rint ere ee 54 156 | 73 | 137 
, So  —_ » Nihal Z indi an ils sage choeciachs Pelee etna 63 5 
WN Rene eMail el Sar Sie 26 | 154 
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test when employed with the serum of leprosy 
patients. The data accumulated demonstrate 
that the RPCF test possesses a high degree of 
specificity when used as a serologic test for 
syphilis in a presumably nonsyphilitic popula- 
tion with leprosy. In only three instances was 
there a positive reaction to the RPCF test with 
negative reactions among the other tests. One 
of these serums was weakly reactive with the 
RPCF test and nonreactive to all other tests; 
1 serum was nonreactive to 3 other tests; 1 
serum was nonreactive to 1 other test. The 
RPCF test was reactive in 5 serums in which 
results of the other 4 tests were also reactive. 
Hence, only 2 serums reacted to the RPCF test 
that would not have been found reactive with 
at least 2 other tests. 

There appeared to be no relationship be- 
tween the type of leprosy, the activity of the 
disease, and the response to the different tests. 
Previous studies which have employed standard 
serologic tests for syphilis have generally shown 
an appreciable incidence of biologic false-posi- 
tive results only among lepromatous cases. The 
patients were divided into the following cate- 
gories : active lepromatous, 167; arrested lepro- 
matous, 56; active tuberculoid, 11; and inactive 
tuberculoid, 14. Of the patients reactive to all 
tests, 4 were lepromatous in type with positive 
bacteriology, the remaining 1 was a negative 
tuberculoid. The single patient weakly reactive 
with the RPCF test who was negative to all 
other tests was a positive tuberculoid. 


Summary and Conclusions 

The serums of 248 presumably nonsyphilitic 
leprosy patients tested with five serologic tests 
resulted in the following reactivities: RPCF, 
3.2 percent; TPI, 4.8 percent ; TPCF, 15.3 per- 
cent; VDRL, 27.4 percent; and Kahn, 35.9 per- 
cent. 

Comparison of the reactivities of the five tests 
indicates that the RPCF and TPI tests most 
closely approximated the expected serologic 
activity in relation to clinical and anamnestic 
information. 

It appears reasonable to conclude from the 
data accumulated during this study that the 
reliability of the RPCF test with serum from 
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patients with leprosy is of the same order of 
magnitude as the TPI test and more reliable 
than the TPCF, VDRL, and Kahn tests. 
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Prevalence, incidence, and carrier rates reveal that intestinal infec- 
tion is common in Alaska, especially among infants and preschool 
children. The greatest incidence is in the summertime. 


Acute Intestinal Infection in Alaska 


JOHN E. GORDON, M.D., and FRANK L. BABBOTT, JR., M.D. 


HE ARCTIC is no longer the isolated, al- 

most legendary part of the world that it 
once was. The military consequences of an 
atomic age, the press for natural resources, and 
the demands of international air travel bring 
increasing numbers of people to arctic and sub- 
arctic regions, with a consequent need for in- 
formation on medical problems incident to life 
in cold climates (7). 

Epidemiological investigation in the arctic 
has a peculiar fascination; so little has been 
done that almost every observation is a con- 
tribution to knowledge. This satisfaction is 
tempered, however, by the realities of fieldwork 
in a physical environment demanding beyond 
most others. Hotels are not to be found in the 
far north; even a modest lodging house is rare; 
and the hospitality of what may be no more 
than a chance acquaintance becomes priceless. 
Travel is arduous. Long trips by commercial 
airline and local travel by boat, bush plane, and 
dog sled to collect information on a few hun- 
dred people are not unusual. A diet that in- 
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cludes whale meat and seal liver, although ad- 
mittedly these are delicacies, still takes some 
accommodating. 

The intestinal infections are an attractive 
starting place in arctic epidemiology because 
the mass behavior of these diseases has been well 
worked out through long study in temperate 
and tropical regions. Also, the required bacte- 
riological procedures are relatively simple, a 
consideration of moment in the arctic where 
field conditions are as difficult as they are. 
Alaska was chosen as the first study area. As 
a cultural and administrative part of the 
United States, conditions were good for com- 
munication and cooperation. 

The primary purpose was to determine under 
arctic conditions the mode of transmission of 
acute infectious diarrhea of man, and to learn 
something of prevalence and seasonal incidence. 
Also, intestinal parasites of dog and man were 
surveyed in two villages, and the ecology of fish 
tapeworm was examined in one area. 

Recurring outbreaks of enteric disease have 
been recorded among Eskimo populations of 
Alaska for at least a century and a half, along 
with dramatic epidemics of smallpox, measles, 
and influenza. In 1807, Unalaska was dev- 
astated by an epidemic, presumably of bacillary 
dysentery, and the Klondike gold rush of the 
late 19th century brought outbreaks of dysen- 
tery and typhoid fever (2). Salmonella ty- 
phosa and other salmonellae were isolated re- 
peatedly after the first public health laboratory 
was established in 1936. Seventeen cases of 
typhoid fever occurred in Anchorage and its 
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vicinity in 1950 (3). Epidemics of shigellosis 
have been reported within the last decade in 
such scattered localities as Anchorage, Una- 
laska, the Kuskokwim delta, and Barrow (2). 
Acute diarrheal disease apparently is neither a 
new nor a negligible cause of morbidity and 
mortality in Alaska although it is better defined 
in the south than in truly arctic territory within 
the Arctic Circle. Such information as exists 
has been derived mainly from epidemic events; 
the endemic behavior of enteric and other dis- 
eases is little known. 


Field Method and Procedure 


A choice of study plans rested between a con- 
tinuous investigation in a single area over a 
projected period of 3 years or a series of 1-year 
cross-section surveys in different but represent- 
ative kinds of arctic environment. The far 
north with its tundra, taiga, and glacial 
topography is as varied as the tropics. The 
main purpose was to define principles govern- 
ing the mass behavior of intestinal disease in 
arctic climates. Consequently the decision 
was for a series of studies in three character- 
istic regions, the tundra terrain of Alaska, the 
taiga of Lapland, and the glacier country of 
Greenland. Similar methods were used in each, 
and all were under the same field direction. 
This report concerns Alaska. 

The Alaskan studies and those which fol- 
lowed determined primarily the qualitative 
nature and prevalence of acute intestinal dis- 
orders; less certain information on incidence 
was derived from histories of past illness. In 
all three areas interest has been such that the 
future long-term studies necessary for detailed 
knowledge may be anticipated from _ local 
sources. 

One Alaskan study population included the 
Eskimo village of Wainwright, 100 miles west 
of Point Barrow on the Arctic Ocean, a truly 
arctic region. The second included three sub- 
arctic communities, predominantly Eskimo, in 
the Kuskokwim delta 400 miles west of Anchor- 
age in southwest Alaska. The intent was to 
identify similarities and differences in disease 
behavior in arctic and subarctic situations. 

Alaskan residents of the interior and the 
north live almost wholly in small settlements or 
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villages, ranging from perhaps 25 inhabitants 
to centers of 1,000 or more, with 100 to 300 per- 
sons the usual concentration. The settlements 
are widely separated, oftentimes 100 miles 
apart. Scattered homesteads in a rural setting 
do not exist for the reason that there is no agri- 
culture in arctic Alaska nor in a goodly part of 
the northern subarctic. Inhabitants of the vil- 
lages migrate seasonally to temporary fishing 
camps or hunting locations on which depends 
the food supply for dog and man. 

The terrain in all four areas was character- 
istically tundra, the counterpart of the tropical 
desert. The initial investigations were made 
during late summer and autumn of 1954 and 
winter of 1955. Both arctic and subarctic re- 
gions were observed again in late spring and 
early summer of 1955, the time of year when, 
according to local tradition, epidemics of in- 
testinal disease are concentrated. 

The field team included an epidemiologist, a 
bacteriologist, and an interpreter locally re- 
cruited in each village. By house-to-house 
visits we obtained a census of the community, 
data on families and family members, and in- 
formation on physical and social features of 
the environment relating to the behavior of 
enteric disease. We examined patients with 
acute diarrhea and obtained histories of such 
illness for each family member during the pre- 
ceding year, the criteria being three or more 
loose stools in a single day with variable symp- 
toms and duration. The histories included 
dates of onset and time sequence within the 
household. Arrangements were made for stool 
specimens, and approximately 88 percent of 
the interviewed persons cooperated. 

Histories of minor illness have recognized 
weaknesses, especially when concerned with 
events that occurred several months before. A 
good clinical description is scarcely to be ex- 
pected, and the longer the interval, the less 
likely are illnesses to be recalled. Morbidity 
data on common endemic intestinal infections 
are almost completely lacking in these arctic 
regions, and they are sketchy at best for most 
populations anywhere. By taking an actual 
census of the stiidy population and by making 
surveys at different seasons of the year, the fre- 
quency of diarrheal disease and the age groups 
most involved were reasonably estimated. 
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A conviction that the laboratory is an essen- 
tial feature of fieldwork required full support 
in this instance, for it was necessary to trans- 
port 800 pounds of apparatus and materials in 
field chests by air either to Barrow or Bethel, 
and thence by multiple trips in small, chartered 
bush plane or river boat to the villages under 
study. Adequate and comfortable space was 
usually available in the community schoolhouse, 
but a laboratory in the arctic should not an- 
ticipate the usual niceties of running water, 
gas, and electric current. 

Specimens of feces collected in the field were 
plated promptly on  Salmonella-Shigella 
(Difco) agar, and also inoculated into selenite 
enrichment broth (4). The remainder was ex- 
amined for intestinal parasites. After 18 to 
24 hours incubation of the enrichment medium, 
a second SS agar plate was made. Suspicious 
colonies from both sources were picked into 
triple sugar iron agar (5). Cultures having 
growth characteristics compatible with Shigella 
or Salmonella were transferred to nutrient agar 
slants. Confirmation through biochemical tests 
and serologic typing was done later in Anchor- 
age at the Arctic Health Research Center, 
Public Health Service. Ill-defined cultures 
ultimately were identified at the Laboratory 
Branch, Communicable Disease Center, Atlanta, 
Ga. " 

In addition to providing facilities of a base 
laboratory, the staff of the research center and 
of the laboratories of the Alaska Department of 
Health also took part in a number of the field 
studies. The knowledge they had of the coun- 
try and of local disease behavior was of mate- 
rial aid. Subsequently, Fournelle and asso- 
ciates continued observations in the subarctic 
study area, the results of which are published 
in this issue of Public Health Reports (pp. 


55-59). 


Incidence of Acute Diarrheal Disease 


The population of the four Alaskan com- 
munities of Wainwright, Bethel, Napaskiak, 
and Kwethluk, as determined by actual census, 
was 1,197 persons, of whom 692 were inter- 
viewed by household visit. Since whole fami- 
lies were the unit of observation, the study 


group was representative of age and sex dis- 
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Table 1. Acute diarrhea in four Alaskan com- 
munities,’ 1954-55, by age 











Cases Inci- Prev- 
| Num-| of diar- | dence Ob- alence 
Age | ber | rhea per served per 
(years) | of during 1,000 cases 1,000 
per- pre- popula- | of diar- | popu- 
sons | ceding | tion per| rhea? lation 
year ? year ? 
Q- 4____- 143 55 385 5 35 
§-14__- 203 41 202 l 5 
15-44___| 259 29 112 5 19 
45 and 
over_-_ 87 20 | 230 | 0 0 
Total_| 692 | 145 210 11 16 


1 Wainwright, Bethel, Napaskiak, and Kwethluk. 
2 Determined by household interviews. 
3 Determined by single visit. 





tributions within the village. The number of 
cases of diarrhea recalled for the previous 12 
months was 145, an incidence of 210 per 1,000 
per year (table 1). The rate is conservative. 
Wainwright and Bethel were sampled in late 
summer and autumn, Napaskiak and Kwethluk 
in the spring. More nearly complete informa- 
tion is to be expected for months immediately 
preceding interview. 

In the late summer sample, data were col- 
lected shortly after maximum seasonal preva- 
lence; in the spring sample, somewhat in ad- 
vance of that event. Annual rates derived 
from the two surveys showed no material dif- 
ferences and both indicated a summer maxi- 
mum. <A July survey expectedly would give 
higher rates and January lower. Dispensary 
records in two villages, Napaskiak and Kweth- 
luk, showed that 26 percent and 16 percent of 
the population, respectively, had received medi- 
cation for acute intestinal disorders during the 
preceding year. Infants and children under 4 
years of age were most commonly ill. This 
evidence agrees closely with the information 
obtained by household visit. The rate of 210 
per 1,000 per year presumably expresses with 
fair reliability the frequency of the more severe 
diarrheal attacks. 

The seasonal distribution of 145 recalled 
cases of diarrhea as obtained by household in- 
terview shows a well-marked preponderance in 
the summer months (table 2), nearly double 
the number for any other 60-day period. 
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Again, because of the time that surveys were 
made, a seasonal variation with most cases in 
early summer. appears established ; autumn and 
spring may be unduly weighted. 

Because of deficiencies in memory of past 
minor medical events, these numbers certainly 
do not represent all cases of acute diarrhea 
during the year. Based on prevalence (table 
1) and a duration of 5 days, the expected in- 
cidence is in excess of 1,150 per 1,000 per year. 


Prevalence of Acute Diarrheal Disease 


Eleven cases of acute diarrhea were en- 
countered in this general population in the 
course of single household visits, to give a prev- 
alence of 16 per 1,000 population (table 1). 
Shigellae were isolated from three. The fre- 
quency was greatest among children under 4 
years of age, which coincides with the high in- 
cidence in this group as determined by histories 
of past illnesses. Next in rank was the age 
group 15-44 years, where little illness was re- 
called during the previous year. The small 
numbers permit no conclusions; they do suggest 
that diarrhea occurs more frequently in this 
middle-age range than was remembered or re- 
ported in the retrospective study of incidence. 


Carrier Rates 


Identification of shigellae or salmonellae in 
stools of healthy persons ranged from 0 in Na- 
paskiak toe 5 percent in Bethel (table 3). De- 


Table 2. Acute diarrhea in four Alaskan com- 
munities,’ 1954—55; cases and annual rates 
per 1,000 population by 2-month intervals 
based on household interview 


Cases of | Annual rate 





Months diarrhea per 1,000 

population 
December—January --_-_--- - -- 6 52 
February—March_____------ 16 | 139 
ET A Te | 17 | 148 
Se re 48 | 416 
August-September --~------ 20 | 174 

October—November- -_- __--- 27 | 23 
fC Up ee pre yea 11 | 95 
A eee | 145 | 210 





' Wainwright, Bethel, Napaskiak, and Kwethluk. 
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Table 3. Carriers of Shigella and Salmonella 
in four Alaskan communities, 1954—55; rates 
per 100 healthy persons examined 


| Number of 














| Num- carriers Total 
Community | Popu- ex- | per- 
| lation jamined | | cent 
| Shigel- | Salmo- carriers 
| | la | nella 
| | | 
Wainwright__ 230 | 188 6 0 3.2 
Bethel. ___-- 600 | 138 3 tie 
Napaskiak___ 130 115 | 0 0 0 
Kwethluk- - - 237 | 129 | 1 | 3 | ae | 
Total___| 1,197 | 570] 101 7 3.0 


| | | 
| | | 


spite failure to identify a carrier in Napaskiak, 
that community reported the highest annual in- 
cidence of acute diarrheal disease, 280 per 1,000, 
of any of the four communities. Only 2 of 17 
carriers were adults, both from Kwethluk and 
both harboring S. typhosa of the phage type 
responsible for the 1950 epidemic in that vil- 
lage. Two carriers were adolescents; the re- 
maining 13 were 12 years of age or less. Age 
distributions of persons examined are propor- 
tionately those of table 1, from which popula- 
tion they were drawn; the numbers differ 
because some people failed to supply specimens 
and others with clinical diarrhea were excluded. 
The low carrier rates for Shigella in Napaskiak 
and Kwethluk may well have been due to the 
time of year these communities were sampled, 
in late March and April and 7 to 8 months 
after the usual peak of summer diarrhea. A 
prolonged carrier state for Shigella is unusual. 
On the other hand, the results from Wain- 
wright and Bethel were from the autumn sur- 
vey, much closer to the epidemic season. 

Of organisms isolated from carriers, 5 of the 
10 shigellae were S. flexneri 2a, 3 were S. flex- 
nert group form variant, 1 was S. flewneri 3, and 
1, S. sonnet. Of the 7 salmonellae, 4 were S. 
typhosa, and 1 each, S. typhimurium, S. in- 
fantis, and S. oranienburg. 

No pathogens were isolated from 54 speci- 
mens of dog feces which were examined be- 
cause of the possible role of dogs as a reservoir 
of salmonellae. Salmonellae were also absent 
from 300 specimens of human feces collected 
in the same two villages. Other studies at 
Barrow (6,7) revealed S. typhimuriua. in both 
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human and dog feces, to give a relatively high 
community dosage but no clinical cases in man. 


Epidemic Studies 


Promptly with breakup of winter ice in the 
Kuskokwim River and the opening of naviga- 
tion in May 1955, headquarters were set up in 
the village of Napaskiak to investigate in delta 
communities the anticipated epidemics of diar- 
rheal disease reportedly associated with the 
spring thaw. The first clinical illness did not 
appear until mid-June. In nearby Oscarville, 
a small settlement with unusually poor living 
conditions, 5 active cases were identified in a 
population of 48 over a period of 3 weeks, and 
4 other persons gave a history of diarrhea 
within the preceding 2 weeks. S. fleaneri 2a 
was isolated from a sick child and from 2 sibling 
contacts, and S. flexneri 3 from an elderly man 
and his 5-year-old granddaughter, both 
clinically ill. 

Casefinding investigations included 13 other 
settlements and salmon fishing camps scattered 
along 20 miles of river and the coastal village 
of Wainwright bordering on the Arctic Ocean 
where breakup occurs much later. In a popula- 
tion of 1,050 people observed for 6 weeks after 
breakup, 21 clinical cases of diarrhea were seen, 
and a history of 25 other recent illnesses was 
elicited. Fournelle and his associates resur- 
veyed the Kuskokwim delta area that same 
autuion and again in late 1956. His reported 
results in this issue of Public Health Reports 
give details of his earlier communication to us: 
that in both years more than a quarter of the 
persons in the area had had diarrhea in the pre- 
ceding warm weather months; S. fleaneri 2a 
was isolated from carriers and patients, two- 
thirds of whom were less than 12 years old. 

Bacillary dysentery, therefore, is endemic in 
the Kuskokwim area. The reputed occurrence 
of epidemics associated with breakup did not 
materialize. Rather, there was a slow buildup 
of cases, reaching a maximum morbidity in 
midsummer. Sporadic infections or family 
groupings of cases are the rule, although small 
outbreaks occur and S. flexneri is as regularly 
isolated in such instances as in endemic diar- 
rheal disease. Infants and children are most 
commonly affected. 


Vol. 74, No. 1, January 1959 


Conditions in the arctic community of Wain- 
wright essentially duplicated those observed in 
the subarctic Kuskokwim in incidence, pre- 
valence, and carrier rates, with shigellae again 
so much the predominating infectious agent that 
independent tabulations were not necessary. 


Mode of Transmission 


Acute intestinal disease in the arctic certainly 
originates in contaminated food or water. A 
classic outbreak of staphylococcal food poison- 
ing affecting 12 of 35 persons in a camp of state- 
side workers was an incidental experience in the 
course of the studies of Eskimo populations. 
The walrus epidemic of trichinosis in Green- 
land (8) in 1948 was outstandingly a foodborne 
infection. The early history of enteric infection 
in Alaska contains repeated reference to water- 
borne typhoid fever, and such outbreaks still 
continue (2). The sanitary precautions ac- 
corded whale and caribou meat are such as to 
suggest to the outsider a distinct likelihood of 
intestinal infection. Family outbreaks may 
occur, but there is no record of a community 
epidemic from such sources. 

The annual summer outbreaks of diarrhea 
are believed largely due to person-to-person 
contact. The evidence is fourfold. In the first 
place, cases in a population tend to occur 
sporadically as opposed to the multiple primary 
cases of a common-source epidemic with trans- 
mission by vehicle. Second, outbreaks are char- 
acteristically of slow evolution and protracted 
course, unlike the sharp-point epidemic related 
to contaminated community food or water sup- 
ply. During our investigation, summer out- 
breaks occurred but not in proximity to the 
spring thaw and the breakup of ice in rivers and 
ocean, by which the accumulated wastes of the 
winter presumably are washed into surface 
waters. The first cases came some weeks later, 
and numbers built up gradually to reach a peak 
in midsummer. Some infections and partic- 
ularly the earlier ones may well have originated 
in contaminated water, but the propagation and 
subsequent course was that of contact spread. 

In the third place, food habits of the Eskimo 
villagers preclude common vehicle transmis- 
sion since each family is largely responsible 
for procuring and preparing its own food and 
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drink. Finally, the Shigella group of enteric REFERENCES 
pathogens predominated in carrier surveys and (1) Babbott, J. G., Babbott, F. L., Jr., and Gordon, 


ee - : - : J. E.: Arctic environment and intestinal in- 
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infection in sporadic cases, in family groupings, 
and in small outbreaks was mainly by person- 


New Clinical Neuropharmacology Research Center 


A comprehensive study of drugs and their use in the treatment of 
mental illness will be conducted at a clinical neuropharmacology re- 
search center recently established at St. Elizabeths Hospital. The 
Federal mental hospital and the National Institute of Mental Health 
have joined forces in the project. 

St. Elizabeths, with its 7,500 patients, provides an ideal setting for 
clinical studies. The building selected for the center houses 350 
patients and is being equipped with laboratories and other facilities 
for basic research. 

At the center, psychiatrists, psychologists, pharmacologists, bio- 
chemists, physiologists, and other specialists will conduct extensive 
studies to determine what happens, physically and psychologically, 
when tranquilizing and energizing drugs are used in the treatment of 
various types of mental disorder. 

The project will also include research designed to measure the 
changes in hospital management and care brought about by the use 
of drugs and how such environmental changes affect the patient. 

Dr. Joel J. Elkes, a National Institute of Mental Health pharma- 
cologist and former chairman of the department of experimental 
psychiatry at the University of Birmingham in England, is the 
center’s director. 
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Although approximately one-half of the Eskimos observed in this 
study gave a history of diarrhea, few pathogenic bacteria or parasites 
were identified as likely causative agents. While diarrhea continues 
to be a problem, it does not appear to be as serious today as it was 


in the past. 


Seasonal Study of Enteric Infections 


in Alaskan Eskimos 


H. J. FOURNELLE, Ph.D., VIRGINIA RADER, B.A., and CLARISSA ALLEN, R.N. 


sa pete QUESTIONS pertaining to the 
recurrence of diarrhea and of bacterial and 
parasitic infections remained unanswered after 
a survey of enteric infections in Alaskan Eski- 
mos (7). To augment the survey, we undertook 
a year’s study in an Eskimo community during 
which time samplings were taken at different 
seasons. The year-long study was designed to 
determine occurrence of diarrhea and specific 
bacterial apd parasitic infections by season, age, 
and sex, and to answer specific questions such 
as how many times during the year an individ- 
ual reported diarrhea and how many times 
bacterial pathogens and parasites were found 
in that individual. 

The occurrence of diarrhea among Alaskan 
natives has been reviewed by Babbott and as- 


sociates (2). Fournelle and co-workers (1) 


found that Shigella was the main causative 
agent among the Eskimos of southwestern 
Alaska, where the children under 10 years of 








Dr. Fournelle is chief, and Mrs. Allen, an assistant, 
Bacteriology Unit, Arctic Health Research Center, 
Public Health Service, Anchorage, Alaska. Mrs. 
Rader, Gulfport, Miss., was employed under contract 
as parasitologist. Dr. R. N. Philip, also with the 
Center, assisted in the preparation of this paper. A 
portion of the paper was read at the 8th Alaskan 
Science Conference in Anchorage, September 10-13, 
1957. 
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age accounted for about two-thirds of the cases 
of diarrhea and isolates of bacterial pathogens. 
Approximately one-third of the persons sur- 
veyed reported diarrhea, with prevalence great- 
est during July and August. Few Salmonella 
typhosa and pathogenic Escherichia coli were 
isolated. Dogs were not considered important 
as a source of human infection because exami- 
nation of 278 dogs yielded only one bacterial 
pathogen. Parasitic infections were not con- 
sidered extensive. 

Mainly because of their accessibility through- 
out most of the year, the neighboring villages 
of Napaskiak and Oscarville were selected for 
this seasonal study of enteric infections. The 
villages are located on the Kuskokwim River 
in southwestern Alaska about 5 miles from 
Bethel and approximately 400 air miles from 
Anchorage. Napaskiak’s population was 129 
and Oscarville’s 46, with a total of 38 house- 
hold units. 

A house rented from an Eskimo in Napaskiak 
served as a bacteriological field laboratory and 
as living quarters for the fieldworker (Four- 
nelle). Procedures and techniques have been 
described previously (3). Briefly, fecal speci- 
mens were cultured on SS agar, with enrich- 
ment in selenite broth in most cases. Colonies 
resembling salmonellae, shigellae, or coliform 
organisms (in infantile diarrhea) were picked 
onto TSI agar slants and were saved for further 
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studies in the Anchorage laboratory. For the 
parasitological examination, a small portion 
of the fecal specimen was placed in MIF stain- 
preservative solution (4), which was later 
shipped to Mississippi for examination by a 
contract parasitologist. 

Prior to laboratory work, each occupied 
dwelling in the two villages was visited to find 
out something about morbidity from diarrhea 
among members of the households. Since it was 
necessary to employ an interpreter during the 
interview, diarrhea was defined simply as con- 
sisting of at least 3 or 4 stools a day and usually 
lasting at least 3 days. Although we sought 
additional information on symptoms, we were 
not always successful. Usually the mother was 
the informant. Specimen cartons were left for 
everyone with instructions to bring specimens 
to the field laboratory soon after they were 
passed. 


Findings 

Six field trips were made during July 1956 
to June 1957 with samplings and examinations 
during July, August, October, January, April, 


Table 1. Occurrence of diarrhea, by month, 
March 1956—June 1957 














Number of | Attack rate! 
Month cases (163) | (per 1,000) 
| 
1956 
March___-_ : 4 | 27 
April__- 0 | 0 
May -- e 21 14 
June___ ; 18 | 123 
July__-- 33 | 226 
August___- 27 | 166 
September - 15 | 111 
October _ _ _ _ 6 | 44 
November _-____ Z| 12 
eS ee ree 20 120 
| 

1957 | 
January _ - 13 | 78 
February - 4 | 24 
March___-_ 5 | 30 
April____- 2 | 12 
May-..- 5 | 34 
June____- : =f 5 | 34 
Unknown. ss 2 ee eee 

| 








1 Rate of persons interviewed reporting diarrhea dur- 
ing specified months. 


—— Italics designate months when interview took 
place. 
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Table 2. Occurrence of diarrhea, by age groups, 
July 1956—June 1957 


| Cases of diarrhea 





Person- fo. can lg See 
Age group years | 
(years) observed | Number Attack 
(163) | rate (per 

| 1,000) 
Under 1._.....---| 6.9 2 | 290 
1-4___ ie 32. 9 73 2,219 
9-9 __ satiate 30. 8 | 26 | 844 
UE | hare 32. 8 8 ] 247 
ee 27. 5 | 11 | 400 
eee 17.1 | 14 | 819 
40-49 bain dis 23.1 | 13 | 563 
eee 8. 5 6 706 
60-69__._...__- _| 4.8 5 | 1, 042 
oe, eae 5. 4 | 2 | 370 

1 ‘ 


Unknown__-_____-- | 3. : | 968 


and June. The individuals sampled in each of 
the 6 interviews numbered 146, 163, 135, 167, 
167, and 147, and totaled 925, Diarrheal at- 
tack rates, by month of occurrence, are shown 
in table 1. Where history of diarrhea was re- 
ported, a single episode was recorded only once, 
although it may have been reported more than 
once during successive interviews. 

The total cases of diarrhea reported were 163. 
The annual diarrheal attack rate for the com- 
munity was 845 per 1,000 persons observed. 
Eighty-eight (50.6 percent) of the 174 individ- 
uals sampled reported diarrhea during the year. 
Of the persons who reported diarrhea, 38 (43.2 
percent) had 1 diarrheal attack; 30 (34.1 per- 
cent) had 2 attacks; 15 (17.0 percent) had 3 
attacks; and 5 (5.7 percent) had 4 attacks. 
Frequency of diarrhea appeared to be greater 
among females (53/94) than among males 
(35/80), but the difference is not statistically 
significant (P=0.10). Annual diarrheal attack 
rates, according to age groups, are shown in 
table 2. 


Bacterial Pathogens 


Bacteriological examinations were made of 
638 fecal specimens collected during the six 
sampling periods. In most instances, multiple 
stool specimens were received from the 174 in- 
dividuals sampled, with an average of 3.7 speci- 
mens per individual. Only 1 bacterial patho- 
gen, Shigella flexneri 2a, was isolated from 3 
individuals who gave no history of diarrhea. 
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The organism was isolated during the August 
field trip from a 16-year-old male and from 
an elderly woman whose age was not ascer- 
tained. The third individual was a 4-month- 
old girl from whom the organism was isolated 
during the January trip. 


Parasitic Infections 


Parasitological examinations were also made 
of the 638 fecal specimens collected during the 
year. All specimens were examined by the 
MIF direct (4) and concentration techniques 
(5). There were 292 (45.8 percent) speci- 
mens positive for parasites. Parasitic infec- 
tion rates for the 6 sampling periods ranged 
between 368 per 1,000 (October) and 587 per 
1,000 (April). The largest number of para- 
sitic types found in a single specimen was 
three. The numbers of individuals infected 
with one or more parasites and those infected 
with Entamoeba histolytica and Diphyllo- 
bothrium sp. are shown in table 3 according to 
age group. In general, total parasitism was 
high among all age groups, with the lowest 
frequency of infection in those under 1 year 
of age. Prevalence of the three classes of para- 
sites listed was high. 

The results of the parasitological examina- 
tions are shown in table 4. Two hundred fifty- 
nine paraSites were recovered from 174 indi- 
viduals sampled. Of these, 78 (44.7 percent) 
had more than 1 parasite. The largest number 


Table 4. Parasites recovered from preserved 
fecal specimens of 174 persons, July 1956— 
June 1957 











| | 
Parasites | Number | Percent 
| 
—— ; Miionione 
Eatamocba coli... .....--...| 90 | 51.7 
Entamoeba histolytica _____-~---| 15 3. 6 
Endolimaz nana_---.-------- | 68 39. 1 
Todamoeba buetschlii__-_------- 5 | 2.9 
Giardia lamblia__-.---------- 11 | 6.3 
Chilomastix mesnili__._------~- 1 . 6 
Diphyllobothrium sp-_-_-------- 60 34. 5 
Enterobius vermicularis... ~~ -- 8 4. 6 
Pe fo ) es SY en 1 . 6 





of parasitic types found in an individual was 
5, all being found in 2 girls, aged 3 and 10 
years. The parasites were L'ntamoeba coli, E'n- 
dolimax nana, Iodamoeba buetschlii, Diphyl- 
lobothrium sp., E. histolytica: or Giardia 
lamblia. The 2 girls submitted 5 and 4 speci- 
mens, respectively, in each of which 1 or more 
parasites were found. 

Ten of the 15 individuals positive for £. 
histolytica were found in the July sampling. 
One of the 15 was positive twice, in July and 
October. 

Forty-four (73.3 percent) of the 60 indi- 
viduals positive for Diphyllobothrium sp. were 
found in the April sampling. Eight individ- 
uals were positive twice (7 of them in consecu- 
tive samplings), and 1 each was positive 3, 5, 
and 6 times. One woman, aged 40, was positive 


Table 3. Parasitic infections, by age groups, July 1956—June 1957 















































Individuals infected with— 
Number |__|. 
of indi- | 
Age group (years) viduals | One or more parasites | Entamoeba histolytica | Diphyllobothrium sp. 
sampled Se 
Number | Percent | Number | - Percent Number | Percent 
USES ae ete rk ee rae 7 1 14.3 0 0 0 0 
= a aS Mere ee eens | Lot 31 22 71.0 1 3. 2 7 22. 6 
opr ee ee) eee 28 23 82. 1 2 7.4 9 32. 1 
Rr ler. Sid Satan SR 29 20 69. 0 4 13. 8 5 17.2 
wea. .-...... hn th doesn 22 19 86. 4 3 13. 6 8 36. 4 
ares te 16 13 81.3 1 6.3 10 62. 5 
ee aati wa tc ace 21 17 81.0 2 9.5 10 47.6 
areal nie cath iin ots 7 7 100. 0 2 28. 6 6 85. 7 
co og, RE ae pare ye eT 6 6 100. 0 0 0 2 33. 3 
PU GR hi oft aicis binant scales 5 5 100. 0 0 0 3 60. 0 
Va. : as oxtunatewenes 2 1 50. 0 0 0 0 0 
| eee mere 174 134 77.0 15 8. 6 60 34.5 
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3 times; a man, aged 49, 5 times; and a 7-year- 
old girl, 6 times. 


Discussion 


This study has revealed a number of points 
which are similar to the results of the survey 
previously reported (7). The diarrheal mor- 
bidity rate was highest in the age group under 
10 years, which also accounted for the largest 
number of cases of diarrhea. Since interview- 
ing was more frequent during the summer 
months, more cases of diarrhea were reported 
during July and August. Although only 1 bac- 
terial pathogen was isolated, it was 1 of the 
2 found most often during the survey. There 
were fewer parasitic infections in younger 
The same three parasites were 
coli, EF. nana, and Di- 


age groups. 
found most often, /. 
phyllobothrium sp. 
The number of reported cases of diarrhe: 
varied considerably during the seasonal inter- 
views; high and low attack rates were found 
during both summer and winter. While most 
‘ases of diarrhea were reported as occurring 
during the summer, there also appeared to be 
an upsurge in December and January. Diar- 
rhea was reported an average of 1.9 times by 
the 88 individuals who gave a history of diar- 
rhea, and of these, 50 (56.8 percent) gave a 
positive history either 2, 3, or 4 times. Certain 
parasites recurred in the stools of some indi- 
viduals. These recurrences were either rein- 
fections or continued carrier status, or a 
combination of both. It was mentioned earlier 
that Diphyllobothrium sp. was found 3, 5, and 
6 times in stool specimens taken from 3 indi- 
viduals during the 6 sampling periods. As 
would be expected, the largest numbers of re- 
peated positive stools per individual, either in 
consecutive or intermittent samples, were for Z’. 
coli and EF’. nana. FE. coli was found in 3 indi- 
viduals on 4 consecutive samplings and in 7 
and 19 on 3 and 2 consecutive samplings, respec- 
tively. £'. nana was found in 1 and 10 individ- 
uals on 3 and 2 consecutive samplings, respec- 
tively. These parasites were also found 2 or 3 
times in a number of other persons but on 
intermittent samplings. In most. parasitized 
individuals, these parasites were found only 


7 


once, for example, /. coli in 41 individuals and 
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FE. nana in 49. Most of the other parasites were 
found only once in a person during the entire 
year. 

No sharp enteric outbreak was reported dur- 
ing the year, although high attack rates were 
noted during several of the interviews. Al- 
though there was a midwinter increase in the 
number of reported cases of diarrhea, approxi- 
mately one-half of all cases (51.7 percent) were 
reported during the period from June to Sep- 
tember. Occurrence of the illness was reported 
as sporadic within and among the families of 
the two villages. 

During interviewing, the symptoms of re- 
ported diarrhea appeared to be mild. This was 
confirmed by Fournelle who experienced a mild 
diarrheal attack while in the village during the 
August field trip. (S. fleaneri 2a was isolated 
from several fluid stool specimens.) 

During the survey prior to this study an im- 
pression was obtained that diarrheal diseases 
were not as serious at that time as had been 
reported in past years. We wonder now if the 
problem is even less serious in the community 
where this study was made in view of the lower 
attack rates and fewer isolated bacterial patho- 
gens. In general, the community exhibited a 
higher degree of sanitation, as reflected by per- 
sonal and household cleanliness, than was shown 
in most villages visited during the preceding 
survey. 

Although the bacteriological findings of this 
study are meager and give few clues to the cause 
of the reported incidence of diarrhea, the sur- 
vey revealed that the main source was Shigella, 
including, among several organisms, S. flewneri 
2a, which was isolated in this study. Shigel- 
losis was also implicated in the present study 
by the sporadic nature of the attacks and by the 
involvement principally of the group under 10 
years of age. 

In some instances our findings for parasites 
varied considerably from the results of Hitch- 
cock (6). Our results are based on specimens 
collected during a 1-year period, while Hitch- 
cock’s were based on specimens taken in a few 
days. The low /'nterobius vermicularis rate we 
found is no doubt due to the examination of the 
passed stool specimen. 

There appeared to be no correlation between 
parasitic infection rates and the occurrence of 
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diarrhea. In view of this, it is difficult to con- 
sider the parasites of any importance as possible 
causative agents of diarrhea. Of the 15 indi- 
viduals positive for /’. histolytica, 9 reported no 
diarrhea whatsoever throughout the year; 5 re- 
ported no diarrhea at the time the specimen was 
taken; and only 1 person reported diarrhea 
when the specimen was taken. We have no idea 
why the highest infection rate for Z’. histolytica 
occurred during the July sampling nor why the 
highest Diphyllobothrium sp. rate occurred 
during the April sampling. According to R. L. 
Rausch in a personal communication, certain of 
the fish used as food by these people are infected 
with several species of Diphyllobothrium, none 
of which has been identified as ). datum. 

The MIF technique of stool preservation has 
been found to be well suited to delayed exami- 
nation. Examination by both the direct and 
concentration procedures gave a greater recov- 
ery of parasites than one procedure alone. 


Summary 


Kighty-eight (50.6 percent) of the 174 Es- 
kimos observed in the villages of Napaskiak 
and Oscarville during a 1-year period gave a 
history of diarrhea at some time during the 
course of the study. Most cases were reported 
during Jaly and August. Children under 10 
years of age accounted for 62.0 percent of the 
cases of diarrhea, and gave an annual attack 
rate of 1,431 per 1,000 persons observed. One 


bacterial pathogen, Shigella flexneri 2a, was 
isolated from three individuals. 

Parasitic infections were high among all age 
groups, with an average of 77.0 percent of the 
people parasitized. Entamoeba coli, Endoli- 
max nana, and Diphyllobothrium sp. were most 
numerous. Individual infection rates for 
Entamoeba histolytica and Diphyllobothrium 
sp. were 8.6 and 34.5 percent, respectively. 
There appeared to be no correlation between 
parasitic infection rates and the occurrence of 
diarrhea. 
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search projects concerned with the major diseases and other aspects of the 
medical and biological sciences, in 699 institutions in the United States 
and 28 foreign countries. Grants to help build, equip, or expand 177 re- 
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out the Nation, and research fellowships were awarded to 2,329 fellows. 
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Detecting Poliovirus in Vaccine Lots 


Used in Idaho in 1955 


CARL M. EKLUND, M.D., WILLIAM J. HADLOW, D.V.M., EDGAR G. PICKENS, and 
ROBERT K. GERLOFF, M.A. 


HE TWO LOTS of poliomyelitis vaccine 

associated with the outbreak of paralytic 
poliomyelitis among Idaho children in 1955 (7) 
were studied in monkeys to detect virus and 
compare the relative sensitivity of monkey and 
man. The method for isolation of poliovirus 
from monkeys consisted of direct injection of 
vaccine into those tissues of cortisone-treated 
animals which were known to support virus 
growth (2, 3). Vaccine treated with merthi- 
olate and that treated with merthiolate and 
versene were tested in order to determine the 
effect of these agents on residual virus. 

The data reported in this paper show that the 
addition of merthiolate to vaccine increases the 
incid ice of animals yielding poliovirus. The 
data also indicate that monkeys are approxi- 
mately 500 times more susceptible than man to 
infection with this agent. 


Methods 


The monkeys were anesthetized with intra- 
venous sodium pentobarbital before inoculation. 
Six milliliters of vaccine were injected into each 
monkey in approximately the following 
amounts: 0.5 ml. into each thalamic region, 0.6 
ml. in the lumbar region of the spinal cord, 
0.25 ml. in the region of each tonsil, 1.0 ml. in 
the brown fat of each axillary region, 0.25 ml. 
in the region of the inguinal nodes on each side, 
and 0.5 ml. in the muscles of each thigh. 

A special 114-inch, 25-gauge needle was used 
for intraspinal inoculation. The tip was 
blocked and a small hole was drilled through the 


shaft about one-eighth inch from the occluded 
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end. The needle was inserted approximately 
three-fourths inch into 1 of the first 3 lumbar 
interspaces so that the inoculum was directed 
into the long axis of the cord. If a general 
contraction of one leg occurred immediately 
after the beginning of injection, followed by a 
general seizure of both hind legs and the back 
muscles, the inoculation was considered success- 
ful; if such seizure did not occur, inoculation 
was attempted in one of the other interspaces. 
Some degree of paralysis, usually severe, always 
followed inoculation, but this did not interfere 
with the detection of subsequent paralysis 
caused by poliovirus infection. 

All monkeys received large amounts of corti- 
sone intramuscularly, usually 125 mg. at the 
time of inoculation, 50 mg. on the second, third, 
and fourth days after inoculation, and then 50 
mg. every other day through the 14th day if 
the monkeys tolerated these amounts, which 
they usually did. Starting on the fourth day, 
blood for detection of virus was taken every 
other day through the 14th day. 
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Monkeys with clinical evidence of involve- 
ment in all four limbs, either paralysis or 
weakness, were killed by exsanguination under 
intravenous sodium pentobarbital anesthesia. 
Monkeys showing no paralysis were sacrificed 
similarly between the 18th and 21st days after 
inoculation. From all monkeys, the tonsils, 
deep retropharyngeal lymph nodes, axillary 
brown fat, axillary, inguinal, and abdominal 
lymph nodes, and portions of the cervical and 
lumbar cord were removed with sterile instru- 
ments for attempted virus isolation. The cen- 
tral nervous system was subjected to thorough 
histological examination. 

In the isolation technique, essentially the 
same as previously reported from the Rocky 
Mountain and other laboratories, monkey kid- 
ney cells were used in all attempted isolations, 
and, in most instances, KB carcinoma cells 
were used in parallel tests (4). The monkey 
kidney cells were incubated approximately 7 
days to produce confluent monolayers of cells 
before inoculation, and the KB carcinoma cells, 
about 3 days to produce small islands of con- 
fluent cells. All cultures were made in 2-oz. 
prescription bottles containing 10 ml. of 
medium. 

Ten percent suspensions of organs in tissue- 
culture medium were employed as inoculums. 
These vagied in toxicity to the tissue-culture 


Table 2. Isolations of type 2 poliovirus from 
various tissues of monkeys inoculated by 
multiple routes with lot 6039 

















| | | 
Species and | Num- | Total 
date of inoc- | ber of |Brown| Mes- mon- 
ulation mon- | fat |enteric| Cord | keys 
(1956) | keys | | nodes | | with 
| | virus 
—- — —— —___ ee al —_ 
Rhesus 
February 16_ _- 5 | 1 | 0 0 | 1 
February 16 !__ 5 | 0 0 | 0 0 
May 16... ..... 10 | 0 | 0 2 2 
ie ey es 10 Bia 0 0 | 
August 27. -__.- 10 0 | 0 0 0 
| 
African green | | 
MiagyigSis 2203... 10 2 1 | 2 3 
Cynomolgus | | 
August 27. .=.- | 7 1 0 1 2 


! Diluted 5 times. 
Note: No isolations were made from the blood, 
tonsils, or peripheral nodes. 


cells. The following amounts of inoculums 
were tolerated: blood serum, 1 ml.; tonsil 
suspension, 0.2 ml.; spinal cord suspension, 0.2 
ml.; and lymph node suspension, 0.4 ml. 
When suspensions of axillary brown fat were 
tested, the tissue-culture medium was removed 


Table 1. Isolations of type 1 poliovirus from various tissues of monkeys inoculated by multiple 
routes with lot 6039 



































Species and date of inoculation [Number of Brown | Peripheral Total 
(1956) monkeys Blood fat nodes Tonsils Cord monkeys 
| | | with virus 
- ———____—_—_ re eioety Sitesi: $$$ $f Wipesoite eee iat — —__—_—_— | — —_—— 
Rhesus | | 
| 
i es, 5 0 0 | 0 0 ‘A l 
February 16! =i 5 Meee ee 5 1 1 0 0 0 | 1 
May 10__-_- Sr ae | 10 0 1 0 0 1 2 
May 23_-_-.--.- eye a ee Se eee 10 2 3 0 0 3 | 3 
SI EA sk + ee anne 10 3 1 0 0 2 | 4 
African green | | | 
| 
Sg ARN ON MEM | 10 | 0 0 | 0 0 0 | 0 
| | | 
Cynomolgus | | | | 
| 
Nei eo on oat oe | a 2 | 1 1 1 1 | 2 
| 





1 Diluted 5 times. 
Norte: No isolations were made from mesenteric nodes. 
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Table 3. Isolation of type 3 poliovirus from 
various tissues of monkeys inoculated by mul- 
tiple routes with lot 6039 





Species and date of Number Total 
inoculation of mon- | Cord | monkeys 
(1956) keys with 
virus 
Rhesus 
UNE, Obey lee 5 0 0 
Geil uc | ere epee 5 0 0 
Oe | ee ee er 10 0 0 
NON sic occncdonkwan cs 10 0 0 
ANN Oaks pe rs eric 10 1 1 
African Green 
PORNO sone See ore ee 10 0 0 
Cynomolgus 
Cg, Se eae eee Oe Re “f 2 2 





' Diluted 5 times. 
Notre: No isolations were made from non-nervous 
tissues. 
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from cells, replaced with about 3_ per- 
cent brown-fat suspension, and incubated at 
37° C. for 4 to 5 hours. After the cells had 
thus been exposed to the suspension of brown 
fat, the suspension was removed and replaced 
with tissue-culture medium. 

Lot 6039 was examined first; it served to 
determine tissues of value in detecting virus. 
As shown in table 1, type 1 poliovirus was iso- 
lated from tissues of 11 of 40 rhesus monkeys 
(Macaca mulatta). Virus was detected in 
blood, axillary brown fat, and spinal cord. 
Since no single tissue yielded virus consistently, 
all three had to be examined for maximum sen- 
sitivity in detecting type 1 virus. 


Ten African green monkeys (Cercopithecus 
aethiops) were used on one occasion. Type 1 
virus was not isolated although it was detected 
in 8 of 10 rhesus monkeys inoculated the same 
day. On one of the occasions when 7 cynomol- 
gus monkeys (Jacaca philippinensis) were 
used, type 1 virus was isolated from the blood, 
brown fat, lymphoid tissue, and spinal cord of 
1 and from the blood of another. 

Type 2 virus was found in the brown fat of 
2 of the 40 rhesus monkeys previously men- 
tioned and in the spinal cord of 2 others (table 
2). Type 2 virus was also isolated from the 
spinal cord, brown fat, and lymphoid tissue of 
3 of 10 green monkeys. Of the 7 cynomolgus 
monkeys, 1 had type 2 poliovirus in brown fat 
and another in the spinal cord. 

Type 3 poliovirus was isolated only from the 
spinal cord of 1 of the 40 rhesus monkeys and 
not from any other tissue (table3). It was not 
isolated from the green monkeys but was iso- 
lated from the spinal cords of 2 of the 7 cy- 
nomolgus monkeys. 

All cultures were observed for at least 7 days 
after inoculation for cytopathogenic changes 
in the cells and passaged once on the original 
host cell regardless of findings in primary cul- 
ture. 

Antibody response was measured by a 
metabolic inhibition type of neutralization test 
similar to one described by Salk and associ- 
ates (5). Trypsinized monkey kidney cells 
were prepared by a method closely resembling 
that of Rappaport (6). The highest point of 
serum dilution which sufficiently protected 
monkey kidney cells against 100 to 300 TCID,, 
of virus to allow the pH to decrease to 7 or be- 
low was considered the antibody titer of that 


Table 4. Distribution of type 1 poliovirus in monkeys inoculated with vaccine lot 6058 treated with 
merthiolate or merthiolate plus versene 




















| 
| Mesen- | Total, 
Vaccine Blood Brown Tonsils | Peripheral; teriec | otherthan| Cord 
fat nodes | nodes | nervous 

| | tissue 

| 
Merthiolate treated______________ 3/11 | 4/1 2/11 1/11 0/11 | 10 3/11 
ES, ae Fee See ee eee 0/10 | 1/10 0/10 0/10 0/10 1 0/10 
Merthiolate plus versene treated __- 1/9 1/9 | 0/9 | 3/9 | 1/9 | 6 0/9 
APU huis dee ican bide nom aie 1/10 1/10 | 0/10 | 0/10 0/10 | 2 1/10 





Nore: In fractions, the denominator shows the number of monkeys inoculated, the numerator, the number 


with type 1 poliovirus. 
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Table 5. Distribution of type 2 and type 3 polio- 
virus in monkeys inoculated with vaccine lot 
6058 treated with merthiolate or merthiolate 
plus versene / 





| 

Total isolations 
from non-nerv- Cord 
Vaccine ous tissue 





Type 2| Type 3| Type 2| Type 3 





| 1/11 0/11 


Merthiolate treated_ 0 0 
Untreated. 2s 0 0 1/10 0/10 
Merthiolate plus 

versene treated_ __ 0 0 0/9 1/9 
Unttested.... =. 22. 0 0 0/10 1/10 




















Nore: In fractions, the denominator shows the 
number of monkeys inoculated, and the numerator, the 
number having the designated poliovirus. 


serum. Tests of serums collected early in the 
study were performed in glass tubes; those col- 
lected later were tested in cups of disposable 
plastic panels sterilized by ultraviolet irradia- 
tion (7). Nutrient fluid consisted of Hanks’ 
balanced salt solution containing 0.5 percent 
lactalbumin hydrolysate and 2 percent horse 
serum. ‘The mixture of serum, virus, cells, and 
nutrient fluid in each cup of the panel was over- 
layed with an equal quantity of mineral oil. 
Each panel was then covered with a sheet of 
sterile aluminum foil and incubated at 36° C. 
for 10 to 12: days as determined by behavior of 
the controls. 


Results 


Paralytic poliomyelitis from inoculation of 
the vaccines was limited virtually to monkeys 
that had a convulsive seizure at the time of 
inoculation. Of the 20 monkeys that had no 
seizure, 1, or 5 percent, had typical clinical and 
microscopic findings compared with 21, or 40 
percent, of the 52 with convulsive seizures. 

On 4 occasions, 2 different types of virus 
were isolated from a single rhesus monkey. 
Twice type 1 virus was isolated from the spinal 
cord in the same instances that type 2 was iso- 
lated from brown fat. Once type 2 virus was 
isolated from the spinal cord and type 1 from 
brown fat. In the final instance type 3 virus 
was isolated from the spinal cord and type 2 
from brown fat of a cynomolgus monkey. 
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Neuropathological findings in two African 
green monkeys were typical of acute poliomy- 
elitis although virus was not isolated from the 
spinal cord. In one monkey, paralysis ap- 
peared first in the legs and then extended to 
the arms. The resulting clinical picture was 
considered typical of poliomyelitis. In the 
other monkey, general weakness and coarse 
tremors were observed, but definite paralysis 
did not occur. In this instance type 2 virus 
was isolated from brown fat and mesenteric 
lymph nodes. The interpretation of these le- 
sions is difficult. It may be, however, that since 
the distribution and character of lesions were 
typical of poliomyelitis, a true poliovirus in- 
fection of the central nervous system can occur 
in this species although virus cannot be iso- 
lated by tissue culture methods. 


Effect of Merthiolate in Vaccine 


Merthiolate was added to lot 6058 to deter- 
nine whether it would inactivate residual polio- 
virus, and this treated preparation was tested 
only in rhesus monkeys. One aliquot of vac- 
cine was treated with merthiolate to a final 
concentration of 1:10,000 and stored at 4° C. 
for 2 months. Another aliquot of vaccine was 
similarly treated with merthiolate to a final 
concentration of 1:10,000, and, in addition, 
versene was added to a final concentration of 
7: 10,000 in an attempt to prevent the merthio- 
late action on the virus. This aliquot was also 
stored at 4° C. for 2 months. 


Table 6. Antibody response of monkeys 21 
days after inoculation of vaccine lot 6058 
treated with merthiolate or merthiolate plus 
versene 





Vaccine Type 1 | Type 2 | Type 3 
response|response|response 








Merthiolate treated_____- 11/6 1/6 1/6 
i Se ee eer 1/10 10/10 1/10 
Merthiolate plus versene 

WN cecke esc. 11/8 5/8 2/8 
SNES bso Sis cen 1/10 10/10 3/10 











1 Monkeys who became paralyzed were generally 
sacrificed before the appearance of antibodies and are 
not included in this table. 


Note: In fractions, the denominator shows the num- 
ber of monkeys inoculated, the numerator, the number 
with the designated response. 
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The merthiolate-treated portion of the vac- 
cine was inoculated into 11 monkeys and an un- 
treated portion into 10 control monkeys. The 
following day 9 monkeys were inoculated with 
vaccine treated with merthiolate plus versene, 
and again, 10 controls were inoculated with 
untreated vaccine. 

Type 1 virus was isolated from 4 of the 11 
monkeys that had received vaccine treated with 
merthiolate (table 4) ; 10 isolations were made 
from peripheral tissue and 3 from the spinal 
cord. In contrast, from the 10 control monkeys, 
type 1 virus was isolated only once, from brown 
fat. Also, in monkeys that received vaccine 
treated with merthiolate plus versene, type 1 
virus was isolated from 4 of 9 monkeys; 6 iso- 
lations were made from non-nervous tissue and 
none from nervous tissue. In the control group, 
type 1 virus was isolated from 3 monkeys, twice 
from peripheral non-nervous tissue and once 
from spinal cord. With respect to the presence 
of type 2 and type 3 polioviruses, all groups 
were essentially the same (table 5). 

Among the monkeys inoculated with lot 
6058, two types of virus were isolated from the 
same monkey on three occasions. Type 3 was 
isolated from the spinal cord of two monkeys, 
while type 1 was isolated from brown fat of 
one, and type 2 from the brown fat of the other. 
Type 2 was isolated from the spinal cord and 
type 1 from brown fat of one monkey. 

The antibody responses of the four groups 
of monkeys receiving vaccine lot 6058 possibly 
explain the effect of merthiolate in aiding the 
detection of type 1 poliovirus. Inoculation of 
lot 6039 in rhesus monkeys uniformly pro- 
duced type 2 antibodies usually in a titer of 
1:64 or higher; type 1 or 3 antibodies seldom 


Table 8. Incidence of paralytic disease follow- 
ing inoculation of lot 6039, among animals 
with a successful intraspinal inoculation 








| Number 
| Num- with 
Species and | ber of | typical Virus type 
inoculation | mon- | clinical isolated from 
date keys |and micro- cord 
| seopic 
| | findings 
May 23, 1956 
African green - -- 6 | 3 | Type 2 from 2. 
| REE 4 | 3 | Type 1 from 3. 
| 
August 27, 1956 | 
pe 2 
Cynomolgus !_ _- 5 | 3 {qyPe 3 men : 
: | a |f{Type 1 from 2. 
Rhesus ?__.---- 5 3 {Tye 3 from 1. 
| 








1 Type 1 virus was also isolated from brown fat of 
1 of the paralyzed monkeys and from the blood of a 
monkey with no clinical or microscopic findings. 

2 Type 1 virus was also isolated from the blood of a 
monkey with no clinical or microscopic findings. 


appeared. With untreated vaccine of lot 6058, 
a similar antibody response was noted in the 
two groups of monkeys, but the group receiv- 
ing merthiolate-treated vaccine had no type 2 
antibody response (tables 6 and 7), and the 
group receiving vaccine treated with merthio- 
late plus versene had a poor type 2 antibody 
response. Apparently, merthiolate destroyed 
the antigenicity of type 2 virus and removed 
some component which interfered with prolif- 
eration of type 1 virus in non-neural tissues. 


Estimate of Paralytic Dose 


Inoculation of monkeys with poliomyelitis 
vaccine to determine its safety for man calls 


Table 7. Degree of type 2 antibody response in monkeys receiving vaccine lot 6058 treated with 
merthiolate or merthiolate plus versene 




















Vaccine wi See 
| | | 
o | 8 | 16 | 32 | 64 | 128 | 256 | 512 
| | | 
IIS ON eer oe wee Ciceae LS rare See Shay. Set eee meN eens | ae 
RUIN re RCE et See a Bee oe ue cee eck ck! | 1 1 2 4 1 
Merthiolate plus versene treated ______________--__-- 2 | 2 | 1 Te ee vat (Res Pagers Tea 
oo eee SO sialic ld ca sino a nny ech mae bk etek | maaan ae 3 1 2 1 2 
| 





1 Autopsy 13th day after inoculation. 
2 Autopsy 6th day after inoculation. 
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for a measure of comparison of the relative 
sensitivity of monkey and man to residual live 
virus in a vaccine. The inoculation of lots 
6058 and 6039 into 32,000 children in the age 
group 6 to 8 years resulted in paralytic polio- 
myelitis in 17 of them (7). No extensive anti- 
body surveys were made in Idaho prior to 
1955, so the exact proportion of children sus- 
ceptible to type 1 poliomyelitis is not known. 
However, in connection with the 1954 polio- 
myelitis vaccine evaluation study, serums were 
obtained from children living in the more 
densely settled areas of Idaho and, of these, 
50 percent had type 1 antibodies. These data 
indicate a paralytic attack rate of approxi- 
mately 1 in 1,000 from 1 ml. of vaccine inocu- 
lated intramuscularly. 

To attempt to get similar data regarding 
monkeys, the incidence of paralysis was. re- 
corded only on the basis of monkeys receiving 
a successful intraspinal inoculation. Although 
a total of 6.0 ml. of vaccine was given to each 
monkey, only the 0.5 ml. given intraspinally 
‘an be considered effective in producing paral- 
ysis. With lot 6039 the paralytic rates approach 
50 percent for all virus types (table 8). With 
lot 6058 the rates are approximately one-third 
that of lot 6039 (table 9), but the results may 
have been influenced by the fact that lot 6058 


Table 9. Incidence of paralytic disease follow- 
ing inoculation of lot 6058, among animals 
with a successful intraspinal inoculation 








Number} Number 


Vaccine and | of mon- with Virus type 
inoculation | keys typical isolated from 
date | (rhesus) |clinical and the cord 
microscopic 
| findings 





February 26, 








| 
1956 | 
Merthiolate ‘ 
igre ms | Type 1 from 3. 
tre ate d “she aee 1 1 4 {Type 2 from Mf 
Untreated ____- | 8 1 | Type 2. 
February 27, | 
1957 | 
Merthiolate —_—| | 
plus versene | 
treated____-__| 5 1 | Type 3. 
Untreated ___-_-- | 7 2 {type : os . 
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was examined 6 to 8 months after studies of lot 
6039 had been completed. 

With both lots of vaccine, the incidence of 
paralysis was so much greater in monkeys than 
in children that a vaccine producing no paraly- 
sis in monkeys would be unlikely to have del- 
eterious effect on children. If, along with ab- 
sence of paralysis, no virus can be detected in 
blood, brown fat, or lymphoid tissue of mon- 
keys, any chance of harmful effects on children 
appears remote. 


Summary 


The poliomyelitis vaccine, in two lots, which 
caused paralytic poliomyelitis in Idaho chil- 
dren in 1955 was studied in monkeys with the 
objective of detecting virus and comparing the 
relative susceptibility of children, as deter- 
mined by observations in the field, and of mon- 
keys, as determined by laboratory experiences. 

A method of intraspinal inoculation which 
assured that the inoculum was actually placed 
in the spinal cord and inoculations of vaccine 
directly into lymphoid tissue and brown fat 
proved to be a most sensitive test for detecting 
virus in monkeys. Spinal cord, blood, lymph- 
oid tissue, and brown fat all had to be exam- 
ined for virus. The addition of merthiolate in 
a concentration of 1: 10,000 to the vaccine aided 
in the isolation of type 1 poliovirus apparently 
by removing an interfering effect of type 2 
virus. 

With the methods of inoculation used, mon- 
keys treated with large amounts of cortisone 
were at least 500 times more sensitive to the ef- 
fects of the vaccine than children. Therefore, 
if virus cannot be detected in monkeys, ill ef- 
fects in children appear verv unlikely. 
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Social Security Administration Seeks Eligibles 


The Bureau of Old-Age and Survivors Insurance is making an inten- 
sive effort to find 400,000 people who may be eligible for payments under 
the 1958 amendments to the social security law and who must file their 
claims before benefits can start. 

Among the more difficult to find are the estimated 60,000 parents who 
have survived their children and who were dependent upon them for sup- 
port. Parents of deceased, insured workers are entitled to benefits even if 
a surviving spouse or child also gets payments. 

Some others sought by the Social Security Administration’s bureau are 
disabled workers 50-65 years of age who failed to qualify for benefits 
formerly because they did not meet work requirements in effect at that 
time; dependents of disability insurance beneficiaries; and disabled work- 
ers under 50 years of age who may have their earning records frozen to 
protect their rights to future benefits. 

Under the law, a person is considered disabled if he is unable to do “any 
substantial gainful work,” and his condition is expected to continue in- 
definitely. A person who applies for disability insurance benefits or to 
have his social security record frozen is requested to obtain a statement 
on his physical condition from his physician. The physician’s clinical 
findings, along with the applicant’s education, experience, and other perti- 
nent factors, are studied by a team of trained people, including a physician, 
to determine whether the person is disabled and whether he can be re- 
habilitated. Members of State vocational rehabilitational agencies con- 
sider the possibility at that time of providing the disabled person with 
rehabilitative services. 

Social security advisers in district offices will provide detailed informa- 
tion to those interested in filing applications. 
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Highlights 
of the 


Social Security Amendments of 1958 


HE SOCIAL SECURITY Amendments 

of 1958 (Ja), signed by the President on 
August 28, 1958, will affect almost every 
American family both in benefits and in taxes. 
They will implement further the basic prin- 
ciples of the public assistance titles of the So- 
cial Security Act as expressed by Congress in 
the amendments enacted in 1956: 

1. To help the aged attain self-care. 

2. To help the blind and disabled attain self- 
support or self-care. 

3. To help those responsible for dependent 
children to maintain and strengthen family 
life. 

The amendments provide for increased bene- 
fits to old-age, survivors, and disability insur- 
ance recipients; higher social security taxes 
for workers and their employers and for the 
self-employed; an increase in the maximum 
earnings base for social security taxes and bene- 
fits; changes in eligibility requirements which 
will extend coverage to many individuals and 
families particularly in disability payments; in- 
creased flexibility of Federal participation in 
State-operated public assistance programs for 
the aged, blind and disabled, and for dependent 
children; increased appropriations authorized 
for each of the three programs under title V of 








This report was prepared by Lucy M. Kramer, re- 
search analyst in the Division of Public Health 
Methods, Public Health Service, largely from ma- 
terials of the Social Security Administration, and in 
consultation with members of its staff. 
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the Social Security Act (maternal and child 
health, crippled children’s, and child welfare 
services) ; and extension of welfare services to 
children in urban areas on a par with children 
in rural areas. 

Provision is also made for the establishment 
of advisory councils on child welfare services 
and on public assistance, similar to the existing 
Advisory Council on Social] Security Financing. 

The major amendments are summarized in 
the following paragraphs. 


Old-Age, Survivors, and Disability Insurance 


The amendments of 1958 provide for a re- 
vision of the financial basis of the old-age, 
survivors, and disability insurance program 
through increased benefits and contributions. 
In addition to strengthening the financial basis 
of the system, the amendments extend protec- 
tion for the disabled through benefit coverage 
for dependents and through the elimination of 
certain restrictions, extension of the retroactive 
period for application for disability benefits, 
and modification of the work requirements for 
eligibility. 


Tigher Benefits 
Effective with benefit checks for January 
1959 (which will be mailed early in February) 
12 million men, women, and children now re- 
ceiving monthly old-age, survivors, and dis- 
ability benefits will receive automatic increases 
of about 7 percent. 
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Retired workers aged 65 or over now receiv- 
ing benefits ranging from $30 to $108.50 will 
receive $33 to $116. For a retired worker and 
spouse the maximum will be increased from 
$162.80 to $174. 

Payments to dependents and survivors will 
be increased by about 7 percent also, with maxi- 
mum payment to a family increased from $200 
to $254. When several family members receive 
payments, each may not get the full 7 percent 
increase. 

Disability insurance benefits to totally dis- 
abled workers aged 50-65, payable in amounts 
comparable to old-age insurance benefits, will 
also be increased by about 7 percent. Disability 
insurance benefits have been payable under the 
social security program since July 1957. About 
225,000 persons with extended, total disabilities 
were receiving these benefits as of August 31, 
1958. 

The House Report on the Social Security 
Amendments of 1958 noted that wages had in- 
creased 12 percent and prices 8 percent since 
the last benefit increase was put into effect in 
1954, and that old-age, survivors, and disability 
insurance benefits were a major source of in- 
come for most beneficiaries. “Clearly, since 
their benefits are such an important part of 
their income, the beneficiaries will be in real 
need if benefit amounts are not adjusted in the 
light of rising prices, wages, and levels of liv- 
ing” (2a). 

Higher T axes 

Beginning in January 1959, the social secu- 
rity tax will increase from 21/4 to 21% percent 
for both employers and employees. The tax 
for self-employed persons will go up from 
33% percent to 334 percent, beginning with 1959 
earnings. Scheduled increases—!, of 1 percent 
for employers and workers and 3% of 1 percent 
for the self-employed—will take place every 3 
years instead of every 5 years as in the past, 
and will reach a maximum of 414 and 63,4 per- 
cent, respectively, in 1969 instead of 1975 (1d, 
2b). 

Effective January 1, 1959, the maximum an- 
nual earnings base for purposes of taxes and 
credit towards social security benefits will be 
increased from $4,200 to $4,800. As a result 
of the change, the maximum retirement benefit 


68 


will eventually be $127 per month for a single 
worker and $190.50 for a married worker and 
spouse 65 years of age or older. 

The House Ways and Means Committee be- 
lieved the rise in earnings levels made such an 
increase in tax base appropriate. “If the earn- 
ings base is not increased as wages rise, the 
wage-related character of the system will be 
weakened and eventually lost. In 1950 about 
64 percent of regularly employed men would 
have had all their wages credited toward bene- 
fits under the $3,600 base that was adopted in 
that year. The $4,200 earnings base adopted in 
1954 would have covered all the wages of about 
56 percent of such workers. In 1957 only 43 
percent had all their wages credited; about 56 
percent would have received full credit under a 
$4,800 base. An increase to $4,800 would re- 
store the situation which prevailed in 1954 and 
thus, in our opinion, would be a conservative 
adjustment to the rise in wages that has taken 
place” (2a). 


Improvements in Disability Protection 


For the first time, dependents of disabled 
workers who are receiving disability insurance 
benefits will receive social security payments. 
These payments are similar to those now pro- 
vided for dependents of retired workers. Those 
eligible are wives and dependent husbands who 
have reached retirement age, unmarried de- 
pendent children (including sons or daughters 
disabled since childhood), and wives who have 
an entitled child in their care. As of Septem- 
ber 1958 there were about 180,000 dependents 
of disability insurance beneficiaries who could 
become eligible for these monthly benefits. 

The Social Security Amendments of 1958 
eliminated the “disability benefits offset pro- 
vision,” of the law. Before the elimination of 
this provision, monthly social security disabil- 
ity payments (including childhood disability 
benefits) were reduced by the amount of any 
periodic benefit payable on account of disabil- 
ity under any other Federal program (except 
veteran’s compensation) or a State workmen’s 
compensation system. As of July 1958, about 
40,000 disability insurance benefits (and about 
1,000 childhood disability benefits) were either 
reduced or withheld as a result of this offset. 
Beginning in August 1958, the disabled can 
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receive the full amount of their social security 
benefits irrespective of any other payments 
based on disability. The House Ways and 
Means Committee stated (2c) that, since dis- 
ability payments under the social security sys- 
tem are intended to provide basic protection 
against income loss from disabling illness, “it 
is undesirable, and incompatible with the pur- 
poses of the program, to reduce these benefits 
on account of disability benefits that are pay- 
able under other programs.” 

Another important amendment affecting the 
disabled changed the work requirements for 
both cash disability benefits and the disability 
freeze. The disability freeze preserves the dis- 
abled worker’s future social security rights to 
benefits under the old-age and survivors insur- 
ance program. His wage record is frozen as 
of the date of disability. He is assured pro- 
tection in the amount of benefits he receives at 
a later date. 

Before the changes, to be eligible for either 
disability benefits or the disability freeze, the 
disabled worker must have worked in employ- 
ment covered by social security for at least 5 
years during the 10 years preceding disability, 
of which 114 years must have been within the 
immediately preceding 3-year period. To be 
eligible for disability benefits, the worker must 
also have been fully insured, that is, he must 
have made social security contributions for half 
the 40 quarters in a 10-year working period 
prior to disability. The requirement of 114 
years out of 3 years, as applied to both the dis- 
ability insurance benefits and the freeze, was 
eliminated, and fully insured status was added 
as a requirement for eligibility for the freeze. 
Thus, as a result of the amendments, to qualify 
for disability benefits or the freeze, the worker 
must be fully insured and must have about 5 
years of covered work during the 10-year pe- 
riod that ends with the onset of his disability. 
As a result of the changed work requirements, 
about 35,000 persons who could not qualify for 
disability insurance benefits under the previous 
requirements can, upon filing application, be- 
come immediately eligible for benefits. In ad- 
dition, about 15,000 persons can qualify im- 
mediately for a disability freeze. 

The deadline for filing fully retroactive ap- 
plications for the disability freeze—that is, ap- 
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plications which permit a disability freeze to be 
established as early as the actual onset of dis- 
ability—was extended for 3 years, from June 
30, 1958, to June 30, 1961. Under prior law, a 
disability freeze based on an application filed 
after June 30, 1958, could begin no earlier than 
1 year before application. The postponement 
of the deadline for filing fully retroactive freeze 
applications made it possible (if applications 
are filed) for about 30,000 additional disabled 
workers to become immediately eligibie for dis- 
ability insurance benefits and an additional 
10,000 to become immediately eligible for the 
freeze. 

The amendments also provide for retroactive 
payment of disability insurance benefits for as 
many as 12 months before the month in which 
application is filed for these benefits. Applica- 
tions for disability insurance benefits are thus 
accorded the same retroactive status as appli- 
cations for all other types of monthly benefits 
under the program. 


Public Assistance 


The Federal matching formula for public as- 
sistance has been changed in three major re- 
spects, which, in addition to affecting payments 
for income and maintenance, have an impact 
on medical services for public assistance bene- 
ficiaries and are of particular significance to 
public health. 


Average Maximum 


Effective October 1, 1958, the matchable max- 
imum for Federal contribution to the States, 
for their aged, blind, and disabled programs, 
has been set at $65 per month per recipient, with 
the matchable maximum determined by aver- 
aging the combined money and vendor pay- 
ments in each State for the total number of 
recipients. For aid to dependent children, the 
maximum has been set at $30, with the match- 
able maximum also determined by an average 
based on the total number of recipients. The 
provision for a lower maximum of Federal par- 
ticipation ($23) for additional dependent chil- 
dren after the first in the same family has been 
eliminated, so that the average maximum is 
applicable to all children and to the needy adult 
caring for them. 
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The effect of this amendment will be to in- 
crease the Federal share of assistance payments. 
With only 1 or 2 exceptions, States had not been 
receiving the maximum money payments avail- 
able under the prior limit of $60 for Federal 
participation. Under the new provisions, the 
maximum total amount in which the Federal 
Government participates will be increased, and, 
for States with low per capita income, the per- 
cent of Federal participation will also be in- 
creased. In the event that families or persons 
are responsible for more than one dependent 
child, States will be provided with additional 
Federal funds that may be used to increase as- 
sistance payments. In addition, administrative 
and fiscal procedures will be simplified under 
this amendment. 

For payments to the aged, blind and disabled, 
the Federal share will still be 45 of the first $30 
per recipient, but for the remainder, up to a new 
average maximum of $65, the Federal partici- 
pation will vary with State and national per 
capita income. For aid to dependent children 
programs, the Federal share remains 1447 of 
the first $17 per recipient, but for the re- 
mainder, up to a new average maximum of $30, 
it will also vary with per capita income. 


Variable Grants 


Effective October 1, 1958, the previous 50-50 
matching of Federal funds above the first part 
of the average amount per recipient, but within 
the overall limits, has been changed to a vari- 
able range of 50 to 65 percent, based on the aver- 
age per capita income of a State during the 
3 most recent calendar years. This would limit 
Federal participation to 50 percent for those 
States whose per capita income is equal to or 
above the national average for the same period, 
and allow an upward range to 65 percent for 
those States whose per capita income is below 
the national average. 

The present law requires the Secretary of the 
Department of Health, Education, and Welfare 
to promulgate in alternate even numbered 
years the Federal percentage of participation 
for each State. 

The Federal percentage of financial partici- 
pation in State public assistance expenditures, 
following the initial promulgation (3), is 
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shown in table 1 for the period October 1, 1958, 
to June 30, 1961. 

For the new Federal matching procedure, a 
research note prepared by the Division of Pro- 
gram Research of the Social Security Adminis- 
tration summarizes estimates of total and per 
capita personal income for 1957 alone and for 
1955-57 (4). It tabulates by States the ratio 
of State to national per capita income in order 
of magnitude for 1957, and compares the results 
with the 3-year average. 

Per capita personal income in 1957 averaged 
$2,027 for the continental United States, 3 per- 
cent above the average for 1956 of $1,961. By 
State, the 1957 average per capita income varied 
from $958 in Mississippi to $2,821 in Connecti- 
cut. The range of $1,863 between the lowest 
and highest income State went from more than 
50 percent below the national average to 39 
percent above. When the Federal formula 
grant is applied in terms of 3-year averages, 
the order of rank changes with lessening of 
annual fluctuation. Mississippi remains lowest 
of the bottom 12 States with an average of $968. 
Connecticut no longer ranks first but is second 
in the top 12, with an average of $2,678. Dela- 
ware is first with $2,744. Twenty States retain 
their rank; the rest shift. 

The House Ways and Means Committee ex- 
pressed the belief (2¢) that the revised formula 
“will be of particular assistance to States with 
limited fiscal resources and will enable these 
States to make more nearly adequate assistance 
payments. This will help to more nearly 
balance the level of assistance made available to 
needy people in various parts of the country.” 


Combined Money and Vendor Payments 

Effective October 1, 1958, the Federal maxi- 
mum share of public assistance includes and 
permits payments by the State to public as- 
sistance recipients for all types of aid including 
medical care. It eliminates the separate match- 
ing of payments to vendors, such as doctors, 
dentists, nurses, and hospitals, in the fixed Fed- 
eral maximums of $6 per adult recipient and $3 
per child. 

Heretofore, under the 1956 Amendments to 
the Social Security Act which operated for a 
little more than a year (from July 1, 1957, to 
October 1, 1958), assistance payments for medi- 
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Table 1. Federal financial participation in public assistance expenditures for States, Territories, 





and the District of Columbia, October 1, 1958, to June 30, 1961 








Federal | Federal Federal 

State partici- State | partici- State | partici- 

| pation pation || | pation 

(percent) | (percent) | | (percent) 
Alabama. -- 65. 00 || Kentucky — - - - 65.00 | North Dakota___----- | 65. 00 
Alaska ___- 50. 00 Louisiana___ Ga i Cates... Ss s 50. 00 
Arizona 63. 23 || Maine......- 65. OO") Gklahoma._........---! 65. 00 
Arkansas _ 65.00 | Maryland 50. 00 || Oregon Ones 52. 58 
California _ _ _ - 50. 00 || Massachusetts - - - - 50. 00 || Pennsylvania_-_-_-___-_-| 50. 00 
Colorado 53. 42 || Michigan_-__ 50. 00 || Rhode Island_-_--__--- 50. 00 
Connecticut 50.00 | Minnesota__ 58. 57 || South Carolina__ 65. 00 
Delaware_- : 50. 00 | Mississippi_-__- 65. 00 || South Dakota_-_------ 65. 00 
District of Columbia_ 50. 00 Missouri__- 53. 42 Tennessee_______- 65. 00 
aA Os Ns hn on, 59. 68 || Montana 54. 07 || Texas- 2 61. 36 
Georgia _ _; - 65. 00 Nebraska__ _ 63. 41 i. hg: 65. 00 
Hawaii_-_ -j 50. 00 || Nevada__-_- 50. 00 || Vermont__ -__- SJ 65. 00 
Idaho_. 65. 00 || New Hampshire_ 57. 91 || Virginia—--- 65. 00 
Illinois _ —_ 50. 00 || New Jersey --_- 50.00 | Washington___ : 50. 00 
Indiana_—-*___: 50. 00 || New Mexico-- 65. 00 | West Virginia- 65. 00 
Towa__---; 2 63. 23 || New York-_- ; 50. 00 || Wisconsin_ __-_ 54. 60 
Kansas_- _ 60. 78 North Carolina___- 65. 00 W yominz 50. 92 


Source: Reference 3. 


cal care were made by States either directly to 
recipients or to recipients and vendors combined 
or to vendors directly on behalf of a needy per- 
son, within fixed limits to which the Federal 
funds could be applied. 

The types of medical care covered included 
practitioners’ services, hospitalization, drugs, 
nursing-convalescent home care, dental services, 
nursing services, clinic services, prosthetic ap- 
pliances, ambulance or other transportation, 
laboratory, and X-ray services. 

A comparison of January 1957 with January 
1958 shows that in each of the four prcgrams 
using public assistance medical care (old-age 


assistance, aid to dependent children, aid to the 
blind, and aid to the permanently and totally 
disabled), the number of States using the 
vendor method of payment for medical services 
increased in all but one of the types of medical 
care: nursing homes for the aged and for the 
disabled (5). For the same period, the total 
amount of all vendor payments increased also, 
but the number of cases for which only vendor 
payment was made decreased. 

Table 2 compares the amount of vendor pay- 
ments for medical care and the number of cases 
in which vendor payments only were made for 
January 1957 (under the old system of com- 

















Table 2. Number of cases receiving only vendor medical payments and amount of vendor medical 
payments for two selected months, January 1957 and January 1958 
January 1957 | January 1958 
Program eee 
| Number Vendor Number Vendor 
| of cases payments | of cases payments 
2 a ee ee PS ery eT ei oe RS Epes, eee 20,381 | $17, 567, 727 | 8, 973 $19, 740, 122 
NE MI oa iin coiaceaiae adhe ne naew ane i ebe 15,927 | 12, 723, 559 | 6, 874 13, 223, 462 
Aid 40 dependent: childron- =... i... 2.1.22... aS 884 | 2, 196, 307 | 371 3, 719, 123 
Be ae Tce a de oe nnn bs waeeehanne 397 | 354, 684 | 163 | 455, 626 
Aid to the permanently and totally disabled_______-_---- Sits: 2, 293, 177 1, 565 | 2, 341, 911 





Source: Reference 5. 


Rased on tables 2 and 5, prepared by the Division of Program Statistics and Analysis, 


Bureau of Public Assistance, Social Security Administration. 
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bined money-vendor payments within the 
specified maximum) and for January 1958 
(under the provisions in effect from July 1, 
1957, to October 1, 1958, which permitted a 
choice of the old system or the separate Federal 
matching vendor program). 

Federal participation in direct payments to 
vendors was first made possible under the 1950 
Social Security Amendments (6,7). The 
amount, however, for medical care in which the 
Federal Government could participate had to 
remain within the specified individual match- 
able assistance payment maximums. 

Table 3 gives the total State and Federal ven- 
dor payment for medical care from 1951 through 
1957, and a breakdown into the categories of 
use: old-age assistance, aid to dependent chil- 
dren, to the blind, and to the permanently and 
totally disabled, and general assistance. The in- 
crease in vendor medical payments is the result 
of several factors, among which are the increase 
in the cost of medical care and the increase in 
the number of States providing medical care 
and thus participating in Federal funds. 

A pooled fund (in effect a prepayment 
monthly arrangement per recipient) was used 
by public assistance agencies within some States 
to permit greater flexibility in individual medi- 
cal care cases. The averaging of costs made 
possible through the pooled fund arrangement 
helped to some extent to meet increasing medical 
needs and costs. The funds available for medi- 
cal care for needy persons were limited, and 


only a few States took advantage of Federal 
contributions to offset such costs. 

In fiscal year 1957, only about 10 percent 
($288 million) of the total $3 billion expended 
for public assistance went to vendors directly. 
About 20 percent of the $288 million, or 2 per- 
cent of the total came from Federal funds. 
Most vendor payments were made by a few 
States with the greatest resources. For exam- 
ple, more than half of the vendor payments for 
aged persons in June 1956 were made in three 
States: New York, Illinois, and Massachusetts. 
A few States made vendor payments entirely 
from State and local funds (8). 

To increase funds for medical care for the 
needy, the Social Security Act was amended 
again in 1956 (9), effective July 1, 1957, fixing 
Federal matching maximums for medical care 
at 14 the product of $6 times the number of 
adult recipients and 14 the product of $3 times 
the number of child recipients per month. This 
provision for fixed Federal matching for med- 
ical vendor payments was supported by many 
professional and medical organizations. 

Before the 1956 Amendments were put into 
effect, and because the new fixed maximum ven- 
dor payments would penalize some States, new 
legislation was passed in July 1957 (10). Un- 
der the legislation, it was optional with a State 
whether it use the combined money-vendor pay- 
ments within the specified maximum or whether 
it claim separate Federal matching for vendor- 
medical care payments. Only two States, Illi- 


Table 3. Total vendor payments for medical care and distribu'ion by categories of use for fiscal 


years 1951—57 (in thousands) 




















Category of use 
Fiscal year Total Aid to Aid to the 

Old-age dependent Aid to permanently General 

assistance children the blind and totally | assistance 

disabled 
Sa a $35, 860 $9, 940 $954 $1, 362 $52, 629 
Ee eae eee 119, 147 51, 859 11, 067 1, 513 6, 082 48, 626 
NS ee eee ee oe 154, 357 73, 864 14, 433 2, 145 11, 532 52, 383 
Ein ota bc kdimwecminn seh 175, 436 87, 406 15, 561 2, 489 15, 290 54, 690 
aS sare 211, 799 104, 588 19, 005 2, 865 19, 167 66, 174 
Lae ees ee 252, 578 130, 514 23, 034 3, 431 23, 869 71, 731 
ee ee ees 288, 005 155, 935 26, 845 4, 330 27, 549 73, 347 




















SOURCE: Assistance Analysis Branch, Division of Program Statistics and Analysis, Bureau of Public Assis- 
tance, Social Security Administration, October 1958. 
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Table 4. 
recipient * 


Computation of Federal sharing for public assistance under old and new formulas, per 





Type of payment 


| Old formula: separate vendor payments 2 
| 
a 
























































State A StateB | State C State D 
ee ne eee ret in 
I I ii. oe hss on cede aaeek | $79, 650 $47, 450 $81, 600 $29, 670 
I PI xsi can xs pown anus kekerna ens 1, 000 1, 000 1, 000 1, 000 
I I I ones 9 Sn as eee ctcenes | $79. 65 $47. 45 $81. 60 $29. 67 
Vendor payments (total)_..-------- ‘ Die nae Ber! $20, 100 $6, 000 $18, 150 0 
Number recipients... . = =... .....- PE A et ee ey 1, 000 1, 000 pS | ee ee 
Average vendor payment-_-___--------- eS Gt eR $20. 10 $6. 00 1 1S 2 ae 
Federal maximums: | 
Money payments excess $60 per recipient (total) - - -- --| $32, 200 Q $32, 200 0 
INR eae eT meh ay gar te gee ae [2 | Se ae ee £0 Sees 
BE kk odlachncesonnntaceapaneem pian t | oe. eee 
Average per recipient within Federal maximum: 
I ioe ha ow tena einen & sbi etal 3 $47. 45 * $47. 45 3 $49. 40 4 $29. 67 
Vendor payment- - a snctnnie ance $6. 00 $6. 00 $6. 00 0 
ee ; a ca $53. 45 $55. 40 $29. 67 
Federal share: | 
Money payment: 
% first $30__--_--- ser ee ‘Sansen’ $24. 00 $24. 00 $24. 00 $23. 74 
16 balance__-_-- Sstereetaie als teak ease 5 $8. 72 5 $8. 72 5 $9. 70 
a RSE Ste ae ee es $32. 72 $33. 70 $23. 74 
Vendor payment: | 
Dike hate a as - oa cee eee nnahe nner eentawel $3. 00 $3. 00 $3. 00 0 
RES 5 SS eR ee -| $35. 72 $35.72 | $36. 70 $23. 74 
| New formula: money and vendor payments combined ¢ 
Wig wang ae 
| State A? | State B® | State C° State D § 
| | 
Money payments. - - - - - - Saenmacah ak eee as $79, 650 $47, 450 $81, 600 $29, 670 
Vendor payments__....-_-----___- ANTE | $20, 100 $6, 000 $18, 150 0 
| EE ent een i $99, 750 $29, 670 
Number recipients- --.--.-------- a hy a: Jt cal 1, 000 | 1, 000 1, 000 1, 000 
Average money-vendor payment- - - -- as ee $99. 75 | $53. 45 $99. 75 $29. 67 
Amount within Federal maximum---_----------~---- | $65. 00 $53. 45 $65. 00 $29. 67 
Federal share: | 
SSE SEM Rates ann, Suet pee unreported $24. 00 $24. 00 $24. 00 $23. 74 
aE IE OI. ox oo Sew wi deiceuickwnnct 10 $20. 82 1 $15. 24 2 $17. 50 0 
, Ree a Be naan | $44, 82 $39. 24 $41. 50 | $23. 74 
Chas inn ab Peeniain. og ee | 4.9, 10 4+$3.52| +$4. 80 | 0 








1 Calculations based on table 4, Explanation of 1958 Amendments, Social Security Administration, Bureau of 
Public Assistance, September 1958 (mimeographed). 2 In effect until October 1, 1958. 


4Same as average money payment. 


minus average excess. 
6 Effective October 1, 1958. 


maximum money payment and first $30. 
income: 59.5 percent. *® Federal percentage: 65 percent. 
difference between amount within Federal maximum and first $30. 
of $35 difference. 
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5 One-half the difference between the average 


3 Average money payment 


ederal 


7 Federal percentage based on per capita 


® Federal percentage: 50 percent. 
11 65 percent of $23.45 difference. 


10 59.5 percent of $35 


12 50 percent 
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nois and New Hampshire, chose to continue us- 
ing the old system of combined payments within 
the specified. maximum, for selected adult pro- 
grams. Illinois continued it for the aged, blind, 
and disabled payments, and New Hampshire for 
the aged and disabled. 

However, separate Federal matching for ven- 
dor medical payments did not allow the States 
sufficient flexibility in providing medical care 
for the needy, and was eliminated with the 1958 
legislation. In place of a money payment max- 
imum of $60 and a maximum of $6 per vendor 
medical care payments for adults, and $32 and 
$3 respectively for children, there is an average 
maximum for all public assistance (including 
medical care payments) of $65 for adults and 
$30 for children in which the Federal Govern- 
ment participates. 

Table 4 compares the method of computation 
of Federal sharing under the old formula in 
effect until October 1, 1958 (separate money and 
vendor medical payments), and under the 1958 
amendment (combined money and vendor medi- 
cal payments), effective October 1, 1958. 

The 1958 amendment gives the State greater 
flexibility in allocating funds for medical care 
between recipients and vendors without loss in 
Federal funds. The decision on method of pay- 
ment for medical care can rest on the State’s 
determination of what is best for the recipient 
and for its own administration. 

Under the new amendment, medical care pay- 
ments are still available to puolic assistance 
recipients, with Federal participation, but the 
amount and method of payment are determined 
by the needs of the State rather than by the 
policy of the Federal Government. A person 
whose income is sufficient to meet all but medical 
needs can be counted as a recipient for the total 
public assistance average in which the Federal 
Government will participate, if he is also estab- 
lished as a case of need, under the standards of 
assistance of each State. That is, States may 
now get the higher Federal matching provided 
for the first fraction (44 of $30 for adults and 
144, of $17 for children) in cases receiving 
vendor medical payments only, provided that a 
State has validly established that these persons 
are eligible for public assistance. 

According to the House Report (Ze), “This 
change will enable a State to decide to what 
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extent it wishes to pay for medical care received 
by the needy through the method of making a 
payment in his behalf to the vendor of the medi- 
cal care or giving him money so that he can 
purchase his own medical care, without being 
influenced by consideration of Federal financial 
sharing.” 

An Advisory Council on Public Assistance, 
appointed by the Secretary of Health, Educa- 
tion, and Welfare, has been established to re- 
view the existing public assistance programs in 
relation to old-age, survivors, and disability in- 
surance, the fiscal capacities of the States and 
the Federal Government, and any other factors 
relating to the amount and proportion of State 
and Federal sharing in the public assistance 
program (/c). It is to be composed of the 
Commissioner of Social Security and 12 other 
persons, including employer and employee rep- 
resentatives and experts in State and Federal 
administrative and fiscal programs. It is to 
report back to the Secretary not later than 
January 1, 1960. 


Maternal and Child Welfare 


Maternal and child health services, crippled 
children’s services, and child welfare services 
(the three grant programs covered by title V 
of the law) have all received substantial in- 
creases in annual authorized appropriations, 
and to that extent the changes are significant 
for, the national health outlook. The increases 
in annual amounts authorized are as follows: 
maternal and child health services, from $16,- 
500,000 to $21,500,000 (30.3 percent).; crippled 
children’s services, from $15,000,000 to $20,- 
000,000 (33.3 percent) ; and child welfare serv- 
ices, from $12,000,000 to $17,000,000 (41.7 
percent). 

Certain child welfare provisions in the old 
law have been eliminated. Provisions specify- 
ing the use of Federal child welfare funds in 
predominantly rural areas or other areas of 
special need have been set aside; services are 
now extended to urban and rural children on the 
same basis. 

According to the House Report (27), “Many 
families have shifted in the last decade from 
farms and small towns to cities where services 
have not expanded to meet their needs. In the 
light of these developments, your committee 
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believes that the present law should be amended 
so as to make child welfare services generally 
available not only in rural areas but also in 
urban areas and to give equal consideration to 
children in urban areas as to children in rural 
areas.” 

This change does away with inequities in the 
prior law, since 3 out of 5 children in the Nation 
now live in urban areas, and the rural-to-urban 
shift in population continues. 

The allotment formula has been modified 
accordingly, so that allotments of child welfare 
funds will be in direct proportion to the total 
population under 21 years of age and in inverse 
proportion to State per capita income, with the 
protective proviso that no State shall receive 
less than it would have prior to the amendments 
of 1958 under an appropriation of $12,000,000. 
Previously, allotment was primarily on the 
basis of rural child population under the age of 
18. Furthermore, the new statute requires that 
Federal child welfare funds be matched with 
State and local funds beginning with fiscal 
1960. Heretofore States were required to pay 
“part of the cost” for services in predominantly 
rural areas. 

The Children’s Bureau, beginning with the 
nationwide conference of State public welfare 
administrators, held early in October 1958, is 
giving special help to the State agencies in 
regard to the amendments, particularly as they 
affect the extension of services to urban areas 
(11). The Federal share and the allotment 
percentage for each State under the new for- 
mula has been published in the Federal Regis- 
ter (12). The Handbook for Child Welfare 
Services has already been revised to reflect the 
changes in Federal policy produced by the 
amendments which are now in effect. 

An Advisory Council on Child Welfare 
Services has also been established, under the 
amendments, to make recommendations to the 
Secretary of Health, Education, and Welfare 
on the effective extension of child welfare serv- 
ices beyond rural areas. It is also to be com- 
posed of 12 members, appointed by the Secre- 
tary, and representing voluntary, civic, reli- 
gious, and professional welfare organizations 
and the public (1d). It is to report its findings 
and recommendations not later than January 
1, 1960. 
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Hospitalization for OASI Beneficiaries 


The House Ways and Means Committee, in 
its report. on the Social Security Amendments 
of 1958, took cognizance of the needs of the 
aged for hospital and nursing services. It 
referred to the various bills introduced into the 
85th Congress that would broaden the old-age, 
survivors, and disability insurance program to 
provide payment for such services to OASI 
beneficiaries. In its public hearings on social 
security (29), the committee heard testimony 
to the effect that “under existing arrangements, 
insurance against the costs of needed hospital 
and nursing home services is out of reach of 
many older people,” and concluded that “there 
appears to be a need for making this protection 
available to older people.” 

However, the committee believed that before 
legislation could be considered or recommenda- 
tions entertained, a study of the practicability 
and costs and of alternative methods of provid- 
ing such protective insurance to OAST benefi- 
claries was needed. The alternatives, the com- 
mittee held, should include a possible prepay- 
ment plan whereby a worker, during his years 
of employment, could make additional social 
security contributions which would be used to 
buy hospital and nursing care insurance from 
private and nonprofit health insurance organi- 
zations. For each of the alternatives con- 
sidered in the study, there should be an evalua- 
tion of the cost of the benefits and the adminis- 
trative implications. 

The committee asked the Secretary of Health, 
Education, and Welfare to conduct such a 
study and report back to Congress by February 
1, 1959. 


Summary 


The Social Security Amendments of 1958 
provide for a revision of the financial structure 
of the OASI program through increased bene- 
fits and an increase in the maximum earnings 
tax base. They also provide for improvements 
in the protection of disabled OASI recipients. 

In public assistance, new principles of aver- 
age maximum matchable payments and vari- 
able grants based on per capita income have 
been introduced. Separate matching for ven- 
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dor medical payments has been eliminated. An 
advisory council has been established to review 
existing public assistance programs, and the 
fiscal capacities of State and Federal Govern- 
ments with respect to the public assistance 
program. 

For the three programs under title V of the 
Social Security Act (maternal and child health, 
crippled children’s, and child welfare services) , 
increased annual appropriations have been 
authorized. 

In child welfare, financial allotments on the 
basis of the rural child population have been 
eliminated, and services will now be extended 
to urban and rural children on the same basis. 
Beginning with fiscal 1960, Federal child wel- 
fare funds will be matched with State and local 
funds. An advisory council has been estab- 
lished to make recommendations on the effective 
extension of child welfare services beyond the 
rural areas. 

The House Ways and Means Committee re- 
quested the Department of Health, Education, 
and Welfare to study the hospital and home 
nursing needs of the aged OASTI beneficiaries. 
The study is to include practicability and costs 
of protective insurance and alternative meth- 
ods of providing it. The study is to be com- 
pleted by February 1, 1959, and made available 
to Congress. 
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A Migrant Labor Crisis in Immokalee 


WILSON T. SOWDER, M.D., M.P.H., and JOSEPH LAWRENCE, M.D. 


HORTLY BEFORE Christmas in 1957, 
temperatures in many parts of Florida fell 
below the freeze level, the lowest they had been 
in 40 years. The freeze damaged the citrus 
crop and wiped out vegetable plantings. When 
growers planted new vegetable crops, these 
were flooded and rotted by unseasonable rains. 
The weather not only cost the growers a fortune 
but brought destitution to thousands of migrant 
laborers who came to work the crops. 

Their plight was especially pressing in the 
area of Immokalee, an unincorporated town 
with about 3,000 permanent residents. Im- 
mokalee lies removed from the opulent Florida 
“Gold Coast,” below Lake Okeechobee, in Col- 
lier County, which is twice the size of Rhode 
Island, with a total population of about 14,000. 

Spoken of as “the last frontier” in Florida, 
Immokalee is little more than a row of build- 
ings briefly flanking a broad highway, hemmed 
in by large landholdings and the waters of 
the Everglades. Ponds or puddles covered 
much of the town. Of its 1,200 houses, only 5 
percent are in good condition. About 85 per- 
cent are best described as shacks. In season, 
this town typically is called on to accommodate 
8,000 migrant farm laborers and their families. 

Most of the so-called labor camps in the dis- 
trict are in deplorable condition. Shallow 
wells provide the water supply. There are a 
few septic tanks and many privies, but many 





Dr. Sowder is State health officer of the Florida 
State Board of Health and Dr. Lawrence, health 
officer of Lee and Collier Counties. This article is 
based on a paper presented by Dr. Sowder and Dr. 
Lawrence before the Southern Branch, American 
Public Health Association meeting on May 8, 1958, 
at Little Rock, Ark. 
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dwellings lack toilets of any kind. There are 
no garbage collections. 

A single health department serves both Col- 
lier and adjoining Lee County (population 
38,000). The health department operates a 
fairly well-equipped clinic in Immokalee in a 
building about 25 by 50 feet. (A new modern 
health center is being constructed under the 
Hill-Burton program.) Normally this clinic 
receives about 25 patients daily and sees about 
20 expectant mothers weekly. 

The usual staff of the health department, 
numbering 11 in Collier County, was augmented 
by special funds obtained from the Children’s 
Bureau and the State for health work with 
migrants. In addition, one nurse, a physician, 
and a sanitirian were recruited for the period 
of crisis. The staff included an interpreter to 
speak withthe migrants of Spanish culture, 
from Puert« Rico, Mexico, or Texas, at least a 
fourth of = total. 

Late in December the editor of the town 
weekly was asked by several hungry migrants 
for something to eat. He found more than 60 
families in'desperate need of warm clothing 
and food. On December 27 he telegraphed the 
Governor of the State to ask for assistance. 
Pursuant to this appeal, on January 2, the Red 
Cross declared Immokalee a disaster area. 

In the absence of a welfare office, the health 
department was asked to certify needy resi- 
dents to be eligible for supplies of Federal sur- 
plus food. The clinic was swamped with ap- 
plicants, and clerks were recruited from the 
office of the county commissioners to free the 
health department staff for normal duties. 

Meanwhiie, Miami and Tampa newspapers 
and national broadcasts stimulated donations of 
tons of food and clothing and several thou- 
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sands in cash. Ample supplies of antibi- 
otics, vitamins, and baby foods were con- 
tributed by manufacturers. Soup kitchens 
were set up by local churches and the Salva- 
tion Army, and on January 9 the first regular 
deliveries of food were received by needy fam- 
ilies. These continued through April. 

The donations were given over to the manage- 
ment of a long-standing local committee on mi- 
grants, under chairmanship of a local minister. 
The committee set up a register of needy per- 
sons, both local and migrant. More than half 
of the migrants by this time had left the area. 

The first rise in demand for medical services 
began in January. The illness consisted 
mainly of diarrhea among children and obvious 
effects of malnourishment of infants and chil- 





A tangible product of Immokalee’s emergency 
project is the new community building in construc- 
Beneath is a migrant shack which 
Entrances to individual 


tion (top). 
housed eight families. 
apartments are on the left. 
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Women migrant workers played a stellar role in the 
health project. They are shown here whitewashing 
a house, one activity of many which left the town 
tidier and more livable than ever before. 


dren. On January 16 a Public Health Service 
physician, on assignment to the central office 
of the Florida State Board of Health, was sent 
to Immokalee so that a doctor would be on call 
around the clock. The clinic was then receiv- 
ing abort 100 patients daily. 

Reports of two cases of paratyphoid fever 
sparked an immunization campaign. To ex- 
plain the need for inoculations leaflets in the 
Spanish language were circulated through food 
distribution centers. A sound truck traveled 
through the community urging all to come to 
the health department for protection. In 6 
weeks the clinic performed about 3,000 com- 
plete typhoid immunizations. The least re- 
sponse came from the permanent residents of 
the town. 

On January 30, at the request of the Gover- 
nor, the adjutant general of the Florida Na- 
tional Guard and the State health officer person- 
ally investigated Immokalee, in company with 
the director of the Florida State Department of 
Public Welfare. They found no one in need of 
medical services who had not obtained them. 
Free hospitalization had been provided under 
the State-County indigent hospitalization pro- 
gram, available even to nonresident patients. 
Food supplies were found to be adequate, but 
not completely satisfactory, as many families 
missed their customary diet. 

The investigators recommended to the Gov- 
ernor the purchase of supplementary food sup- 
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plies and a long-term program of housing and 
sanitation. In the interest of health, they rec- 
ommended an emergency sanitation and clean- 
up campaign, using the labor available in the 
community. The Governor and Cabinet, sit- 
ting as a budget commission, granted $15,000 
to purchase food and $30,000 for the emergency 
work, promptly labeled by the press as a “Baby 
WPA.” 

Within a few hours, the county health officer 
was advised that he had responsibility for di- 
recting the emergency project. The funds be- 
‘ame available on February 4, and the project 
was scheduled to start on February 11. On 
that day, work began with 37 hands. 

In the meanwhile, a squad of State employees, 
including an entire class of sanitation trainees, 
had been sent to Immokalee to assist in de- 
veloping the operation. Meeting on February 
6 with local officials, the director decided to re- 
cruit one person from a family, with priority 
to heads of the largest families, and pay him 
$5 a day, $1 below the prevailing wage offered 
by local growers. It was planned to spend 
$2,000 a week for 12 weeks, allowing each fam- 
ily at most 1 or 2 days employment per week. 

Workers were identified by metal tags, and 
wages were paid on the spot at the end of each 
day, in silver dollars. (Most of these dollars 
were used to pay for groceries or gasoline, or to 





Migrant laborers dug ditches and drained im- 
pounded water in the Immokalee area, cutting down 
Whether the 
town remains dry depends not only on the weather 
but on the townspeople keeping ditches free of 
trash. 


the vector population considerably. 
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To erase the health hazard from the tremendous 
amount of refuse in Immokalee’s vacant lots and 
yards, the project opened with a sanitation and 


cleanup campaign using migrant labor teams. 


support the churches.) To be eligible for re- 
employment, workers were also required to re- 
port for typhoid immunization shots. 

As the Governor had directed other State 
agencies to assist the project, there was an ample 
supply of trucks with drivers, shovels, picks, 
lazy boys, rakes, hoes, and other equipment, in- 
cluding an airplane to carry the State health 
officer to Immokalee on missions of inspection. 

The sanitation work was mapped out by a 
sanitary engineer and aides. He indicated the 
areas to be drained, direction of ditches, and 
areas to be filled. Sanitation trainees surveyed 
the town to appraise housing, water sources, 
and sewage disposal. By the end of February, 
plans were well enough established that most of 
the State health department employees were 
removed. 

One of the first tasks of the work crews was 
to haul garbage, rubbish, and trash from yards 
and streets. They collected about 25 truck- 
loads every dey for 2 months. Others com-; 
pleted about 204000 feet of drainage ditches, so 
that the town is now dry for the first time in its 
history. Spraying and rat-trapping, directed 
by an entomologist from the State office, re- 
duced the vector population. 

A few people continued to work on a plan to 
convert the grounds of a school used by Negro 
children into a recreational area and laundry 
facility. The ground level was raised by sev- 
eral dozen loads of dirt, the basketball court 
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was repaired and given a blacktop surface, and 
a baseball diamond was laid out. A new com- 
munity building, 20 by 80 feet, of cement block, 
will house toilets, showers, laundry tubs, and a 
recreation hall. 

Many wild dogs that haunted the town were 
caught and impounded as a phase of the pro- 
gram. Those unclaimed for 3 days were sent 
to the Miami Humane Shelter. 

Women, who headed many needy families, 
were engaged in special projects of whitewash- 
ing houses, cleaning yards, home care for the 


new gardens, the whitewashed walls, and the 
disposal of trash and garbage. 

Another significant effect of the crisis is that 
the local physician, who was on the point of 
seeking another situation, has agreed to work 
for the county on a part-time basis and to re- 
main in practice in Immokalee. The State 
hopes to develop a plan whereby hospitals and 
medical schools will assign general practice resi- 
dents to this area for a few months at a time. 

The manner in which this small county health 
unit handled a community crisis with disastrous 


disabled, gardening, stafling food distribution 
centers, attending children,and other light 
work. They also distributed handbills for the 
immunization campaign. 

Perhaps the most important gain fostered 
among these women was their response to the 
health information offered by the public health 
nurses and others in the department. This 
gain promises to be at least as permanent as the 


possibilities was materially influenced by the 
public response to the facts reported by the local 
editor, by the availability of Federal surplus 
foods, by the law providing hospitalization of 
the indigent, the State mosquito control pro- 
gram, Federal and State support for health 
services for migrants, and other resources of the 
State. 


National Conference on Homemaker Services 


A national conference on homemaker services, designed to stimulate 
development of these services throughout the Nation, will be held 
February 10-11, 1959, in Chicago. This multidiscipline conference 
is sponsored by 26 national voluntary agencies and by the Office of the 
Commissioner, the Bureau of Old-Age and Survivors Insurance, the 
Bureau of Public Assistance, and the Children’s Bureau, of the Social 
Security Administration; the Public Health Service; the Office of 
Vocational Rehabilitation; the Office of Education; and the Special 
Staff on Aging of the Office of the Secretary of Health, Education, 
and Welfare. 

Twelve preconference study groups have scheduled meetings in 
various cities to prepare policy statements on the development and 
operation of homemaker services. Other preconference materials 
include a pamphlet explaining homemaker services; descriptions of 
different types of such programs; and a nationwide survey of agencies 
supplying the services. 

Conference chairman is Mrs. R. Livingston Ireland, director of the 
Ohio Department of Public Welfare and executive secretary is Mrs. 
Lucille M. Smith, chief of Health Services Organization Branch, 
Division of Public Health Methods, Public Health Service. 
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Sanitary Engineering Degrees Awarded 


in 1957 





Mas- 
































Institution | Doc- | | Bache- || Institution | Doc- | Mas- | Bache- 
tor’s | ter’s | lor’s_ || | tor’s | ter’s lor’s 
‘ | } Lenten 
eee - | | | | ee | 
Alabama Polytechnic Institute_| 0 | 17 || New York University - - - -- 0 | 4 | 2 
Alabama, University of_ | | 0 | 0 | North Caroling, State College. -| 0 2 | 0 
Arkansas, University of___ 2 | 0 || North Carolina, University of 19 0 
California Institute of Tech- | | ‘| North Dakota, University of - -| 2 
nology_-_-- | 0 | 12 | 4 || Northeastern U niversity wat i a 
California, University of | 2; !14 | 3 | Northwestern Technologic al | 
Case Institute of Technology_- 0 | 1 | __ || — Institute__ f 0 15 5 
Cincinnati, University of__ nd 0 | 0 | 0 || Ohio State University 0 3 l 
Colorado, University of | | 0 | 5 || Oklahoma State University_- 0 2 
Connecticut, University A... 0 | 0 | 1 Oklahoma, University of__ | 0 16 0 
Cornell University _ _ - 0 | | _. || Oregon § State College - : | 0 by 
Florida, University of _ - 0 | | 4 || Pennsylvania State Univer- | | 
Georgia Institute of Tech- | | | || sity - cal ( 2 3 
nology__- tal 0 | 2 | 10 ] Purdue U niversity - __| 12 4 | 
Harvard University - | f} thi -- | Rensselaer Polytechnic Insti- | | 
Idaho, University of_ i” | 0 | eye tute_-_ 2 | 0 | 3 
Illinois Institute of Technology | 0 | 0 ] Rutgers University 0 | 0 | 1 
Illinois, University of | 0 8 | 6 || South Dakota State College___ el 0 | 3 
Iowa —_ College. 0 | [ 1 || Southern California, Univer- | 
Iowa, State University of | 0 Ly 6 | sity of_- 1 | 
Johns Hopkins University. __- aa 2]; 18] 0 || Southern Methodist Univer- | | 
Kansas, University of -__- | 0 | 15 | sity _ - -| 2 | 
Kentucky, University of 0 | Tennessee, University of__ oe 2 | 
Maine, University of_ | | 0 | 5 || Texas, Agricultural ‘and Me- | 
Manhattan College____ =a | =n | 19 | chanical College of_ | o| 12 | 
Massachusetts Institute of | Texas Technological College___| “ae 0 3 
Technology g 3] 115] Texas, University of__. 1 1 5 | 
Massachusetts, University of _ - 0 | Tulane University of Louisi- | 
Michigan College of Mining | | ana_ | 2 | l 
and Technology - - __- Be) | 0 | 111 | Utah, University of - | ot 1 | 0 
Michigan State University - ---| 0 | 4 | oe Virginia Polytechnic Institute _| 0 | 1 I 
Michigan, University of_ _ _ ___| 0 5 | 1 | Washington, State College of. -| 0 | 1 0 
Minnesota, University of _ — ___ 0 14 ! Washington University _ | 14 
Mississippi State College_____-_ | 0 | 119 || Washington, University of ____| | 3 0 
Missouri School of Mines and | ] West Virginia University ; | 0 | 2 
Metallurgy 1 | 3 ! Wisconsin, University of_____- | 0 | 5 | 
Missouri, University of___-_- ee 1 | Wyoming, University of - | mn 0 | 
Nebraska, University of____._|__- 0 | 0 || 
Newark College of Engineering_| 0 2 | 7 || Total___ 11 | 152 145 
New Hampshire, University of - : 0 | a 
| 
1 Includes foreign nationals. Leaders (_._-) indicate no specialization offered at this level. 


During the period of July 1956 through 
June 1957, graduate degrees in sanitary engi- 
neering were conferred on 163 individuals by 
institutions in the United States: 152 master’s 





repared by Frederick K. Erickson, S.M., and 
Frank A. Butrico, M.S.S.E., Office of Engineerizg 
Resources, Division of Sanitary Engineering Serv- 
ices, Public Health Service. Mr. Erickson is sani- 
tary engineer director, and Mr. Butrico, chief of 


the office. 
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degrees and 11 doctor’s degrees. In the same 
period, 145 students completed undergraduate 
programs specializing in sanitary engineering. 

The tabulation above shows the institutions 
in the United States awarding sanitary engi- 
neering degrees and the number and level of 
the degrees conferred, irrespective of the no- 
menclature of the degree. The totals are those 
reported by the institutions. A list of all 
schools offering such training is available from 
the authors. Similar data for the period since 
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Engineering degrees awarded annually, by type of degree, 1951-57 





rs _ = ol ee: Ve | 
Number Schools Schools Total Number 
sanitary awarding offering number sanitary 
Year engineering sanitary sanitary engineering engineers per 
degrees | engineering | engineering degrees ! 1,000 
degrees | curriculums | engineering 
| | degrees 
| | | | 








Bachelor’s degrees 




















| 
he ae ae ee | 145 31 | 43 | 27, 748 | 5.2 
a ee 208 32 | 53 | 23, 547 | 8.8 
| (eee ee ee 141 32 | 44 | 20, 200 | 4.0 
a I Ee 164 | 32 40 19, 707 | 8.3 
GRIN rE ICR 216 | 36 | 41 | 21, 642 | 10. 0 
ee 216 36 | 41 27, 155 | 8.0 
| I ATI CES 244 35 | 39 | 37, 904 | 6.4 
Master’s degrees 
aR Oe eee SOE 152 (39) 41 | 64 5, 203 | 29. 2 
Rees 124 (31) 33 | 67 | 4, 678 | 26. 5 
IESE eh SER OTA PTE 134 (34) 33 | 53 | 4, 444 | 30. 2 
| ALLL TLE AE EI AT AI 120 (25) | 30 56 | 4, 130 | 29. 1 
ae ORO RSI 2 102 (20) | 25 | 57 | 3, 726 | 27.4 
ak a a a 105 (22) | 29 | 57 4, 132 | 25. 4 
LR RP SA ER 152 | 26 | 57 | 5, 134 | 29. 6 
Doctor’s degrees 
ee ee) eee 11 (1) | 6 | 32 | 596 18.5 
ETA ODA E: 9 (1) | 7 | 27 | 610 14.8 
| RE ay ee 11 (2) | 4 | 28 | 599 18. 4 
pt RRR eas 9 5 | 26 590 15.3 
ENS ans oe: 5 4 | 24 592 8.4 
Re RET AE 9 | 5 | 23 586 15. 4 
DR lan i Ll hate enn conti 7 4 | 25 586 11.9 
| 








1 See Armore, S. J., and Armsby, H. H.: Engineering enrollments and degrees in ECP D-accredited institutions: 


1957. Journal of Engineering Education, vol. 48, No. 6, February 15, 1958, pp. 415-432. 


Nore: Figures in parentheses represent nationals of other countries included in larger figure. 


1889 appear in the literature (7-4) or have been 
distributed by the Public Health Service. 

Comparative data on the conferment of de- 
grees for the years 1951-57 are given in the 
tabulation above. 


Undergraduate Degrees 


Forty-three institutions offered a program in 
sanitary engineering during the academic year 
1956-57. Of these schools, 31 reported 145 
graduates had received undergraduate training 
toward the bachelor’s degree in sanitary engi- 
neering or had a sanitary engineering major or 
option. The average number of graduates per 
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year for the 10-year period 1947-56 was 200 and 
for the 5-year period 1952-56, 189. 


Master’s Degrees 


Of the 64 colleges and universities offering 
graduate training in sanitary engineering, 23 
schools, or 36 percent, reported no graduates. 
The remaining 41 schools awarded 113 degrees 
to United States citizens and 39 degrees to for- 
eign nationals. 

The bulk of training in 1957 was done by 16 
schools. These schools trained 111 students 
and had 4 or more graduates per school. Of 
these 16 schools, 7 have averaged over 5 mas- 
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ter’s degrees per year for the 10 years 1948-57. 
The average number of master’s degrees con- 
ferred per year for the 10-year period 1947-56 


the average number of doctor’s degrees per year 
was 6.3, and the average for the 5 years 1952-56 
was 8.6 degrees. 





was 133, and for the 5-year period 1952-56, 117. 
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Doctor’s Degrees 


Six institutions in 1957 awarded a total of 11 
doctor’s degrees, conferring 10 on United States 
citizens. ‘Twenty-six other institutions offering 
sanitary engineering training at the doctorate 
level reported no doctor’s degrees awarded. 

Three of these 6 schools have awarded one 
or more doctor’s degrees each year for the past 
5 years and during that period have accounted gineering graduate degrees awarded in 1936. 
for over 60 percent of the doctorates in sanitary Pub. Health Rep. 72: 1130-1131, December 


engineering. For the 10-year period 1947-56, 1957. 


Division of Public Health Nursing 


A Division of Public Health Nursing has been established in the 
Bureau of State Services. 

The new division, as a focal point for public health nursing in the 
Public Health Service and through its consultative services, provides 
leadership in extending and improving public health nursing services 
in order to implement public health programs and to plan for the 
nursing care of ill and disabled persons who are at home. 

Through its working relationships with State and national groups 
it represents the Public Health Service in the development of public 
health nursing standards of preparation and practice. 

The Division of Public Health Nursing staff arranges for assigning 
public health nurses to educational institutions and field agencies 
for career development purposes and gives professional guidance to 
public health nurses assigned to the various programs within the Pub- 
lic Health Service. It conducts research in relation to public health 
nursing practice and advises on studies conducted by State and local 
agencies. 

Officials of the Division of Public Health Nursing are Margaret 
G. Arnstein, chief; Zella Bryant, deputy chief; Frances E. Taylor, 
chief of Training and Career Development Branch; Doris E. Roberts, 
chief of the Operational Research Branch; Dr. Marion Ferguson, 
consultant in studies; and Mary Vesta Marston, consultant in opera- 
tional research. 
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Status of Mosquito-Borne Encephalitis 
in the United States 


LESLIE D. BEADLE, M.A. 


OSQUITO-BORNE encephalitis infec- 
tions are relatively new diseases from the 
standpoint of definite knowledge; however, 
such diseases probably have existed in this 
country and in other parts of the world for 
centuries. In the United States the three 
principal encephalitis viruses—western, eastern 
and St. Louis—were first isolated in the early 
1930's, but there is good evidence that outbreaks 
of sleeping sickness among horses occurred over 
100 years ago. Recently, Hanson described an 
epizootic of encephalitis, probably the eastern 
type, among 100 horses in southeastern Massa- 
chusetts in 1831 (7). 

The present status of the human encephalitis 
problem is difficult to evaluate because routine 
reporting of “infectious encephalitis” by physi- 
cians is based on clinical symptoms rather than 
on cause. Encephalitis means inflammation of 
the brain, but such inflammation can be caused 
by a host of agents, living and nonliving, in- 
cluding chemicals, protozoa, bacteria, rickett- 
siae, fungi, and viruses. Our most accurate 
information on distribution of the mosquito- 
borne encephalitis viruses and the magnitude of 
the problem they create is obtained by special 
studies when epidemics and epizootics occur. 
During the past 25 years, severe outbreaks 
in horses and man have occurred periodically 
in various parts of the United States. 

Present knowledge concerning the natural 
history of these virus diseases indicates that 
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wild birds are the principal reservoirs of infec- 
tion and mosquitoes are the vectors. Normally 
the infection chain is limited to birds and 
mosquitoes. Under certain conditions, the virus 
spills over to horses, humans, and other mam- 
mals. Man and equines appear to be dead-end 
hosts and are not important in the natural 
cycle. There is no evidence that either is a 
significant source for mosquito infection. 

The encephalitis viruses cause infections in a 
wide range of vertebrate hosts, but in many 
hosts, such as birds, the infections are apt to be 
mild or entirely asymptomatic; among humans 
and horses, they range from the clinically in- 
apparent type to a severe, highly fatal involve- 
ment of the central nervous system. 

Common symptoms of mild cases in man in- 
clude a brief fever, malaise, or a headache. 
Among the more prominent signs and 
symptoms of severe infections are an abrupt 
onset, high fever, severe headache, stiff neck, 
irritability, drowsiness and coma, muscular 
twitching, and convulsions. The symptoms 
sometimes are confused with those of poliomy- 
elitis, but residual paralysis is not common. 

In this paper the current status of knowledge 
concerning western encephalitis (WE), eastern 
encephalitis (EE), and St. Louis encephalitis 
(SLE) will be briefly reviewed. 


Western Encephalitis 


The western encephalitis virus has been most 
active in States west of the Mississippi River 
and in Wisconsin and Illinois. The “cere- 
brospinal meningitis” in Idaho in 1897 and the 
famous Kansas-Nebraska horse plague of 1912 
undoubtedly were caused by WE; but it was 
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not until 1930 that Meyer and his co-workers 
isolated the etiological agent (2). The largest 
outbreaks of equine encephalitis ever recorded 
occurred in 1937 and 1938 when over one-third 
of a million equine cases with a mortality of 
20 percent were reported from the 22 States 
west of the Mississippi River. Iowa _ holds 
the all-time record of 66,000 cases in 1 year 
(1938). During a recent 5-year period (1952- 
56), reported cases of equine encephalitis for 
the 22 western States averaged 1,350 cases per 
year, according to U. S. Department of Agri- 
culture reports. 

When Howitt recovered the WE virus from a 
child’s brain in 1988, it was proved that the 
term “western equine encephalomyelitis” was a 
misnomer (3). Three years later the greatest 
human epidemic of WE occurred. At least 
3,000 persons were attacked, including 1,100 in 
North Dakota. No large epidemic of WE has 
occurred since 1952, when California reported 
more than 700 human cases, of which 375 were 
confirmed as WE (4). 

The fatality rate for WE averages from 20 
to 30 percent in horses and 5 to 15 percent in 
humans. Severe and permanent aftereffects 
can follow the disease, especially in infants. 
Many cases of this disease occur in infants and 
to a lesser extent in persons over 50 years old; 
clinical infections are usually uncommon at the 
other ages. However, in the 1941 epidemic in 
North Dakota, about 37 percent of the cases 
occurred in the age group 15-44 years (4). 

Proof that the WE virus could be transmitted 
by mosquitoes (Aedes aegypti) was obtained by 
Kelser’s classic experiments in 1933 (6). It 
was not until 1941, however, that Hammon and 
his associates reported the first WE virus isola- 
tion from a mosquito in nature, Culex tarsalis 
(7). Since 1941, C. tarsalis has been considered 
the primary vector of WE. To date, the WE 
virus has been isolated from several hundred 
pools of this species, collected in 11 States and 
the Province of Manitoba, Canada. The geo- 
graphic distribution of C. tarsalis corresponds 
to the general distribution of the WE virus. 
This vector is common west of the 95th meridian, 
roughly the 17 western States, and in the entire 
State of Iowa, where it breeds in great numbers 
in seeps and grassland surface pools. C. tar- 
salis fits the role of a primary vector very well 
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because of its abundance in western areas; its 
tendency to feed readily on a wide range of 
hosts, including birds, cows, horses, and man 
(8) ; and its remarkable laboratory vector effi- 
ciency in transmitting the WE virus (9). 

Studies made since 1941 show that wild birds 
are commonly infected with the WE virus. 
Virus recoveries have been made from approxi- 
mately 20 species in nature. Domestic fowl also 
may serve as natural hosts from which mosqui- 
toes become infected. 

Factors favoring outbreaks of WE include an 
abundance of @. tarsalis, particularly early in 
the season. With respect to the epochal out: 
break of encephalitis in North Dakota in 1941, 
it may be significant to note that the year 1941 
was the wettest year in the climatologic history 
of North Dakota, according to a personal com- 
munication from F. J. Bavendick, U. S. 
Weather Bureau, Bismarck, N. Dak. The 
California epidemic of 1952 was preceded by 
one of the heaviest snow packs ever recorded on 
the mountain ranges of this State; the subse- 
quent melting of the snow, coupled with 
moderate winter and springtime temperatures, 
resulted in a flood which caused an early season 
buildup of vector populations (10). 


Eastern Encephalitis 

KEastern encephalitis was first recognized as a 
distinct disease entity in 1933 (77,12). It has 
since caused intermittent outbreaks among 
horses, humans, and birds in various sections of 
eastern United States, principally in coastal 
States from Massachusetts to Texas. 

Eastern encephalitis was first recognized as a 
disease of man in 1938 in Massachusetts (72, 
14). Since 1938, there have been reported less 
than 100 human cases for the entire Nation, but 
50 of these cases have occurred in Massachu- 
setts—34 in 1938, 4 in 1955, and 12 in 1956 
(15)—and 18 in Louisiana. In 1957, Florida 
reported two confirmed human cases of EE for 
the first time (personal communication from 
J. O. Bond, Florida State Board of Health, 
Jacksonville). 

Most of the outbreaks among horses have 
comprised not more than a few hundred cases. 
One exception was the epizootic in 1947 in Lou- 
islana, when 14,334 cases and 11,722 deaths were 
reported. 
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In Florida, a total of 2,219 cases among horses 
and mules was reported by the U. 8S. Depart- 
ment of Agriculture for the 23-year period 
1935-57. The largest number of cases (368) 
was reported in 1957. The disease has been 
reported in all but 2 of the 67 counties of the 
State, but the majority of cases have occurred in 
the fresh-water lake region of central Florida. 

A unique feature of the eastern virus is that 
it may cause clinical illness in birds, particu- 
larly confined ring-necked pheasants. Since 
1938, when the virus was first isolated from the 
brains of pheasants reared on farms in Con- 
necticut (76) and New Jersey (/7), the disease 
has caused more than 100 outbreaks among 
pheasant flocks in 8 States, including 1 outbreak 
in Florida. An _ interesting epidemiological 
feature of the malady in pheasants was the 
finding that the virus can be transmitted me- 
chanically from bird to bird during acts of 
feather picking and cannibalism, common vices 
among penned pheasants (/8, 79). 

Of the three encephalitis viruses, EE is the 
most virulent. Fatality averages about 90 per- 
cent for horses and 60 percent for humans. Ap- 
proximately two-thirds of the human cases oc- 
cur in children under 10 years of age. Of the 
survivors, most do not recover completely. 

Recent studies on vectors of EE have impli- 
cated the bog mosquito Culiseta melanura as 
the primary vector for maintaining the basic 
infection chain in nature (bird-mosquito-bird). 
Proof is lacking, however, that C. me/anura is 
responsible for human and horse outbreaks of 
EE. Certain other mosquitoes, such as Aedes, 
Psorophora, and Mansonia, are suspected vec- 
tors (20). C. melanura has been shown to be 
a laboratory transmitter of the EE virus (2/), 
and 17 natural isolations have been made from 
pools of this species in Louisiana (22), New 
Jersey (23, 24), Massachusetts (25), and Ala- 
bama (personal communication from R. W. 
Chamberlain, Public Health Service, Mont- 
gomery, Ala.). 
sively upon birds 


This mosquito feeds exten- 
(24), but the extent to which 
it feeds on man and horses under natural con- 
ditions is unknown. 

C. melanura is extremely selective in its 
breeding places and tends to choose secluded 
shady sites with cool and acid water in per- 
manent fresh-water swamps. Some of its prin- 
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Infection chain of the mosquito-borne viral 
encephalitides. 


cipal habitats are sphagnum bogs and cedar 
swamps (24). In general, the distribution of 
major fresh-water swamps in this country co- 
incides with the range of the EE virus and C. 
melanura, the principal area being the low-lying 
coastal plains. 

Wild birds are considered to be natural res- 
ervoirs of the EE virus. During outbreaks of 
the disease, approximately one-half of the birds 
sampled may show immunity against EE, as 
evidenced by the presence of neutralizing anti- 
body (26). Virus recoveries have been made 
from about 20 species of wild birds. Domestic 
fowl are not considered to be important reser- 
voirs of the eastern virus. 

An abundance of summer rainfall seems to 
be a contributory factor in epidemics and epi- 
This is exemplified by out- 
breaks in Massachusetts: In June and July 
1938, the rainfall totaled 16 inches, and in Au- 
gust 1955, following hurricanes Connie and 
Normal summer 


zooties of EEF. 


Diane, 17 inches occurred. 
‘ainfall is 3 to 3.5 inches per month (27). Con- 
versely, prevailing dry conditions tend to in- 
hibit outbreaks. In 1957, when Massachusetts 
experienced an extreme summer drought, there 
were no verified clinical cases of EE in pheas- 
ants, humans, or horses (28). 


St. Louis Encephalitis 


St. Louis encephalitis is regarded by some as 
the most important mosquito-borne disease in 
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the United States. This type of encephalitis 
derives its name from the serious epidemic 
which was centered in St. Louis and St. Louis 
County, Mo., during the late summer of 1933. 
More than 1,100 human cases were reported in 
the city and county. 

Distribution of the SLE virus is not so clearly 
delineated as that of the WE and EE types 
since the horse does not serve as a sentinel ani- 
mal for SLE infections. In general, the virus 
occurs throughout the western and central 
States. An unusual record was obtained last 
summer, when the virus was recovered from the 
spinal fluid of a patient in Plant City, Fla. 
(personal communication from J. O. Bond, 
Florida State Board of Health, Jacksonville). 

St. Louis encephalitis outbreaks appear to be 
of two types, rural and urban (29). The rural 
outbreaks have been mostly in irrigated areas 
extending from the central valley of Califor- 
nia to western Texas. One of the more recent 
epidemics occurred in the high plains of Texas 
in 1956; there were at least 250 cases. One 
characteristic of rural SLE is that it is fre- 
quently mixed with WE infections. 

Notable epidemics of SLE in urban and sub- 
urban areas since the historic 1933 outbreak 


include the following: 
Number 


Date Place of cases 
iL ( —e St; UGMiaa Mies S225 Mas oe, 500 
cb | Hidalgo County, Tex......._.... 1, 000 
hr Calvert Otte Wy.” 3- 13 
i): an DOES VIRIG. IR Ve 110 
|!) rs Cameron County, Tex___._______ 130 


Population 1,500. 


Although all age groups are susceptible to 
the SLE virus, in many epidemics the incidence 
has been highest in individuals over 50 years 
of age. Mortality during recent years has 
ranged from less than 2 percent to 11 percent. 

Current knowledge indicates that C. tarsalis 
is the principal vector of rural SLE in the west 
and Culex pipiens-quinquefasciatus the pri- 
mary vector for the urban form of the disease 
in central United States. Several hundred 
virus isolations have been made from C. tarsalis 
in 8 States. Lumsden, in 1933, implicated C. 
pipiens as the vector of encephalitis in St. Louis 
(30); and SLE virus isolations were made 
from the C. pipiens complex during outbreaks 
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in Yakima Valley, Wash., 1942 (37); in Hi- 
dalgo County, Tex., 1954 (32); and in Calvert 
City, Ky., 1955 (33). 

C. pipiens-quinquefasciatus mosquitoes are 
frequently referred to as “dirty water” breeders 
since they show a predilection for polluted 
water. Outbreaks of SLE in the lower Ohio 
Valley in 1955 were associated with heavy pro- 
duction of C. pipiens caused by improper dis- 
posal of industrial wastes (33). During the 
Louisville outbreak in 1956, excessive popula- 
tions of these mosquitoes were produced from 
an estimated 20,000 to 25,000 street catch basins 
situated throughout the city. 

It is paradoxical that droughts and outbreaks 
of urban SLE seem to be related. Climatic 
conditions in the St. Louis area in 1933 were 
most unusual. According to official Weather 
Bureau records, the rainfall in St. Louis for the 
months of June, July, and August was the 
lowest in its history, since 1837 (34). It should 
be noted that a dearth of rainfall is not neces- 
sarily deleterious to the production of @. 
pipiens, a species that breeds prolifically in sew- 
age disposal areas and other manmade breeding 
places which may receive an artificial supply 
of water. 

Epidemiological studies have revealed that 
both wild and domestic birds are commonly in- 
fected with the SLE virus. Most of the evi- 
dence, however, is based on antibody studies 
rather than on virus recoveries. To date, the 
virus has been reported from only two birds in 
the United States, a mourning dove in Cali- 
fornia and a flicker in Kentucky (33). 


Current Investigations and Control 


Intensive investigations on mosquito-borne 
encephalitis are now underway in various sec- 
tions of the United States. The primary pur- 
pose of these investigations is to acquire de- 
tailed information on the natural history of 
these viruses so that practical control measures 
can be developed. Some pertinent questions 
that need to be answered are: What causes the 
periodic epizootics and epidemics? Is each 
virus continuously present in an area or is it 
reintroduced? What is the most feasible ap- 
proach to the control of encephalitis? What is 
the epidemic potential for the future? 
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Cause of Periodic Outbreaks 


Current information suggests that epidemics 
and epizootics of mosquito-borne encephalitis 
are due to a fortuitous set of ecologic condi- 
tions, including high prevailing temperatures, 
heavy mosquito populations, and high rates of 
virus infections among an abundance of wild 
birdlife. 

High sustained temperatures during the sum- 
mer months seem to favor outbreaks of en- 
cephalitis. Normally the peak months for 
these outbreaks are July, August, and Septem- 
ber. In mild climates, such as Florida and 
Texas, cases may occur as early as April, May, 
or June. 

Many investigators believe that the most im- 
portant basic factor in determining whether or 
not an epidemic would occur in an area is prev- 
alence of the mosquito vector. There is much 
evidence that a rapid increase in vector popu- 
lations is usually accompanied by a correspond- 
ing increase in virus infection among birds. 

A large population of susceptible birds and 
efficient vectors in the vicinity of man and 
horses would set the stage for explosive out- 
breaks of encephalitis. Birds appear to be 
ideal natural hosts because, as Buescher points 
out, they are prolific and short-lived (35). 
This results in a rapid turnover of population 
with large numbers newly susceptible each 
year. Smaller birds and nestlings, which cir- 
culate high levels of virus in their blood, are 
probably more important than the larger and 
older birds in the transmission cycle. In a re- 
cent study, it was shown that C. tarsalis feeds 
much more readily on nestling birds than on 
adults of the same species (36). 


Maintenance of Viruses 


A major problem that still needs to be solved 
is how the viruses maintain themselves during 
the nonepidemic season. One leading theory is 
that they are harbored in overwintering mos- 
quitoes; another possibility is that they are 
maintained by latent infections in birds. There 
is considerable evidence that both these survival 
mechanisms are involved. For example, the 
WE virus has been isolated from naturally in- 
fected C. tarsalis collected in Kern County, 
Calif., in all months of the year except Decem- 
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ber (37), and it can survive through the win- 
ter in experimentally infected C. tarsalis (38). 
Also, this virus has been isolated from C. 
tarsalis in Colorado in December (39). In sup- 
port of the avian theory are laboratory studies 
showing that birds may have a recurrent 
viremia and persisting organ infection for 1 to 
10 months after infection with the WE virus 
(40). The hypothesis that migratory birds an- 
nually reintroduce encephalitis into this coun- 
try has fallen into disrepute. Results of recent 
studies by Kissling and co-workers on the EE 
virus indicate the presence of stationary foci of 
infection (47). 
Control 


At present, prevention of encephalitis con- 
sists of two principal approaches, immuniza- 
tion and mosquito control. Vaccination is rec- 
ommended as a prophylaxis for equines, but 
human immunization is not considered econom- 
ically feasible; furthermore, suitable vaccines 
for human use are now not available. 

Employment of measures to minimize vector 
mosquito production in areas where encephali- 
tis may be endemic or epidemic appears to be 
the most practical approach to prevention. 
Present knowledge indicates that control efforts 
should be focused on (@. tarsalis, C. pipiens- 
quinquefasciatus, and C. melanura. An alter- 
native possibility, which needs further study, 
would be the control of avian reservoirs of the 
viruses. 

Epidemic Potential 


Because of the lack of specific therapeutic 
treatment and lack of suitable human vaccines, 
coupled with the apparent widespread infection 
among birds and mosquitoes, the encephalitis 
viruses have a high epidemic potential. Hence, 
it behooves all public health workers to keep 
well informed on the epidemiology of this 
group of diseases and to maintain continuous 
vigilance. It is hoped that the intensive in- 
vestigations now underway will provide a prac- 
tical answer for adequate protection against the 
mosquito-borne encephalitis infections. 


Summary 


During the past 25 years, severe epidemics 
of western encephalitis (WE) and St. Louis 
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encephalitis (SLE) have occurred throughout 
western and central United States, but to date 
no major human outbreaks of eastern encepha- 
litis (EE) have been recorded. 

Because of grossly inaccurate and incomplete 
reporting, the actual incidence of “infectious 
encephalitis” is unknown, but this disease is 
being recognized as an increasingly serious 
health problem in the United States. 

Information accumulated regarding the 
natural history of the WE, SLE, and EE 
viruses indicates that wild birds, particularly 
small species and nestlings, are the principal 
reservoirs of infection, and mosquitoes the 
vectors. The basic infection cycle normally is 
limited to birds and mosquitoes, with humans 
and horses as incidental entries. 

Primary vectors of encephalitis include Culex 
tarsalis for both WE and rural SLE in the west 
and the Culex pipiens complex for urban SLE 
in central United States. Definite knowledge 
regarding the vectors of EE is lacking, but cur- 
rent evidence implicates Culiseta melanura for 
maintaining the basic infection chain in nature 
(bird-mosquito-bird) and possibly Aedes, 
Psorophora, and Mansonia mosquitoes for 
transmitting the disease to horses and humans. 

Epidemics appear to be due to a fortuitous 
set of ecologic conditions, including high pre- 
vailing temperatures, heavy mosquito popula- 
tions, and high rates of virus infections among 
nestling and adult birds. 

The only known possible approach to the con- 
trol of encephalitis in the United States is one 
of prevention, the employment of measures to 
minimize mosquito production in areas where 
encephalitis may be endemic or epidemic. 

Owing to the constant and serious threat of 
encephalitis epidemics, it behooves all public 
health workers to keep well informed on the epi- 
demiology of this group of diseases and to 
maintain continuous vigilance. 

Epitor’s Note: Mr. Beadle in this paper omits from 
western and eastern encephalitis the term “equine” on 


the ground that in the light of present knowledge this 
designation is misleading. 
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Cancer Morbidity in the United States 


N 1938 the National Cancer Institute initi- 
ated a series of studies of morbidity from 

eancer which finally included 10 metropolitan 
areas scattered throughout the United States. 
Approximately a decade later, during 1948 and 
1949, the study was repeated in the same areas. 

Part I of this monograph, dealing with vari- 
ations in the incidence of cancer by age, sex, 
race, geographic region, marital status, pri- 
mary site, and histological type, was published 
in July 1955. This publication completes the 
analysis and combines the data contained in 
part I with that in part II. A discussion of 
intercity variation in cancer incidence has been 
added to part I. Part II compares the 10- 
city data with data from other sources and also 
deals with trends in cancer morbidity during 
the decade between the two surveys, the asso- 
ciation of cancer incidence and income class, 
stage of disease at diagnosis, comparison of 
death certificates and case reports, and inter- 
pretation of the age curve of the incidence of 
cancer. 

In 1947, out of every 100,000 residents of the 
10 survey areas, 430 had cancer at some time 
during the year, in 319 cancer had been newly 
diagnosed, and 149 died of cancer. Compared 
with 1937, the prevalence rate was 26 percent 
higher, the incidence rate was 30 percent 
higher, and the mortality rate was 19 percent 
higher. Adjustment for the changed age com- 
position of the population indicates a residual 
increase in reported illness from cancer of 10 
percent for prevalence, 14 percent for inci- 
dence, and 3 percent for mortality. 

The incidence of a number of specific forms 
of cancer is associated with socioeconomic 
status. The most consistent relationship ob- 
served is a relatively high rate of cancer in- 
cidence among members of the lower income 
classes. This type of association was clearly 
evident for the upper alimentary tract (lip, 
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mouth, pharynx, esophagus, and stomach), 
pancreas, respiratory system (larynx and 
lung), and cervix uteri. In contrast to findings 
for the upper alimentary tract, the incidence 
of cancers of the lower alimentary tract (large 
intestine and rectum) appears to be unrelated 
to income class. Similarly, in contrast to can- 
cer of the cervix uteri, there appears to be no 











No. 56 


The accompanying summary covers the 
principal findings presented in Public Health 
Monograph No. 56, published concurrently 
with this issue of Public Health Reports. The 
authors are with the National Cancer Institute, 
National Institutes of Health, Public Health 
Service. 

Readers wishing the data in full may pur- 
chase copies of the monograph from the 
Superintendent of Documents, Government 
Printing Office, Washington 25, D. C. A 
limited number of free copies are available to 
official agencies and others directly concerned 
on specific request to the Public Health 
Service. Copies will be found also in the 
libraries of professional schools and of the 
major universities and in selected public 


libraries. 
a . = 


Dorn, Harold F., and Cutler, Sidney J.: Mor- 
bidity from cancer in the United States. 
Public Health Monograph No. 56 (PHS 
Pub. No. 590). 207 pages. Illustrated. 
U.S. Government Printing Office, Washing- 
ton, D. C., 1958. Price $1. 
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association between income and the incidence 
of endometrial cancer. 

Specific information on the stage of disease 
at diagnosis was available on 4 out of every 5 
newly diagnosed cancer cases. Of those with 
a specified stage, 51 percent were reported to 
be localized at the site of origin, 27 percent 
with involvement of regional tissues, and 22 
percent with remote or diffuse metastases. 

In addition to the inherent metastatic poten- 
tial of tumors, the accessibility of the organ of 
origin to direct examination is an important 
influence on the likelihood of discovering a neo- 
plasm in an early stage of development. Sixty- 
two percent of cancers that originated in acces- 
sible sites were diagnosed while localized, com- 
pared with only 38 percent of cancers originat- 
ing in inaccessible sites. However, when skin 
cancer, which generally does not spread to other 
organs, is excluded, the proportion of accessible 
cancer diagnosed while localized is reduced to 
49 percent. 

For a number of sites, the average age of 
patients diagnosed while the tumor was 
localized at the site of origin was definitely 
younger than the average age of patients who 
remained undiagnosed until after the extension 


of the tumor to regional tissues or metastasis 
to remote organs. This was true for cancers 
of the ovary, uterus, and breast in women, and 
for cancers of the rectum in both sexes. It is 
possible that for these neoplasms the metastatic 
potential is greater in older than in younger 
women. However, it seems more likely that the 
difference in age between localized and meta- 
static tumors reflects the effect of delay in diag- 
nosis. Thus, it appears that for cancers of the 
female reproductive system and the rectum the 
percentage of tumors diagnosed while localized 
is subject to improvement through screening 
programs, regular physical examinations, and 
increased alertness on the part of the layman 
and the physician. 

In contrast to cancers of the aforementioned 
sites, patients with localized cancers of the 
stomach and lung tended to be older than those 
with regional or remote metastases. It is un- 
known whether rapidly metastasizing tumors of 
the stomach and lung tend to develop in 
younger people or whether the younger ob- 
served average age of patients with advanced 
neoplasms simply results from the fact that 
rapidly spreading tumors become symptomatic 
relatively soon after onset. 


Public Health Service Traineeships 


A total of 551 professional public health workers are attending 
schoo] during the academic year 1958-59 on traineeships awarded 
by the Public Health Service under title I of the Health Amendments 


Act of 1956. 


Public health nurses form the largest category receiving training, 
with sanitary engineers, health educators, and physicians next in 


order. 


The list announced by the Division of General Health Services, 
Public Health Service, as of December 10, 1958, follows: 


aN Rae os i ia) ew 245 
Sanitary engineers_______-__- - 62 
Health educators_______.-_--- 48 
ee eee ee eee 45 
PRM IRIRINS caies 22 on 39 
Others in sanitary field_____- 16 
Biatisiciens 22 = 16 
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Veterinarians _________-_- ae 15 
Oy el) | | a 14 
SN a Se li 
Laboratory personnel________~ 13 
Medical social workers_______ 8 
Dental hygienists ____________ 5 
Miscellaneous _........_....__. 12 


Public Health Reports 








publications 





Proceedings of the National Confer- 
ence on Hospital-Acquired Staphy- 
loccocal Disease. PHS Publication 
(unnumbered) ; 1958; 213 pages. 

Papers presented by the speakers 
and recommendations of the working 
delegates appear in these proceed- 
ings. Reviewing what is known 
about the infections, delineating 
areas that need additional investiga- 
tion, and mapping plans for a prac- 
tical attack on the problem, the 
publication provides extensive re- 
source material. 

The Summary Report of Discus- 
sion Groups in Section 2 is being 
reprinted. A limited number of 
copies of the proceedings and of the 
reprints of the discussion group 
summary are available from Chief, 
Technical Reports and Library, Com- 
municable Disease Center, 50 Sev- 
enth Street, NE., Atlanta 23, Ga. 


Health Statistics From the U. S. 
National Health Survey. Concepts 
and definitions in the health house- 
hold-interview survey. PHS Publi- 
cation No. 584-A8; 1958; 29 pages; 
30 cents. 

Ymphasizing the structure of the 
household interview, the first sec- 
tion discusses the questionnaire, the 
interviewer and respondent, and 
time references in the interview. 

Concepts of morbidity (including 
unrefined data, sifting criteria, and 
diagnostic information), disability, 
and medical and dental care are ex- 
plored in separate sections. 

Definitions comprise the largest 
section of the book. They relate to 
general morbidity, disability, persons 
injured and accidents, hospitaliza- 
tion, medical and dental care, loca- 
tion of residence, and demographic, 
social, and economic terms. 


The Missouri: Water and Land De- 
velopment for the Nation. PHS 
Publication No. 604; 1958; by the 
Missouri Basin Interagency Com- 
mittee; 32 pages; 55 cents. 

A description of the Missouri 
River Basin Water Resources De- 
velopment Program, this booklet dis- 
cusses why it is needed, tells what 


Vol. 74, No. 1, January 1959 


is being built and how it is being 
done, illustrates the benefits, ex- 
plains the cooperative operation, 
and outlines what needs to be done 
to complete the development plan. 

The aim of the booklet is to pro- 
vide a nontechnical explanation to 
the general public of this develop- 
ment activity, which covers one-sixth 
of the Nation’s area. 


An Electron Microscopic Study of 
the Early Stages of Dentinogenesis. 
PHS Publication No. 613; by Marie 
U. Nylen and David B. Scott; 1958; 
55 pages; 45 cents. 

Reporting one of the first embryo- 
logical studies made at the electron 
microscopic level, this book should 
attract the attention of teachers as 
well as researchers. 

Structural changes undergone by 
a group of cells during their differ- 
entiation, the subsequent altera- 
tions that accompany the assump- 
tion of their tissue-forming activi- 
ties, and the collagenous fibrillar 
elements that are elaborated as a 
result of cellular function are de- 
picted. 


CO and You. Carbon monoxide 
poisoning. PHS Publication No. 
611 (Health Information Series No. 
91) ; 1958; 8 pages; single copies 10 
cents; $5 per 100. Discusses symp- 
toms and dangers, possible sources, 
and first aid. Designed for educa- 
tional efforts in accident prevention. 


Highlights of Progress in Research 
on Neurologic Disorders, 1957. 
PHS Publication No. 597; 1958; 16 
pages ; 15 cents. 

Selected items on program devel- 
opments and research studies con- 
ducted or supported by the National 
Institute of Neurological Diseases 
and Blindness, Public Health Serv- 
ice, during 1957 are compiled in four 
categories: basic research develop- 
ments, collaborative and cooperative 
programs, advances in neurosurgery, 
and progress in individual disease 
categories. 


Highlighted are advances relating 
to diagnosis of eye disorders, surgi- 
cal treatment of temporal lobe epi- 
lepsy, biochemical findings pertain- 
ing to multiple sclerosis, cerebral 
palsy and parkinsonism, basic re- 
search relating to the regeneration 
of nerve tissue, improvement of a 
brain tumor detection device, and 
knowledge of the structure, function, 
and chemistry of the brain. 


Selected References on Cardio- 
vascular Disease. An annotated 
bibliography for nurses. PHS Pub- 
lication No. 472 (Public Health Bib- 
liography Series No. 15); 1958; 72 
pages ; 30 cents. 

A timesaving guide for nurses 
seeking information for their own 
and their patients’ use, this com- 
pletely revised bibliography super- 
sedes the 1956 edition. 

References are arranged in sec- 
tions according to the main types of 
cardiovascular disease and to other 
major aspects such as public health 
and rehabilitation. A selection of 
films and other audiovisual aids is 
included. Annotations are designed 
to assist the nurse in gauging the 
usefulness of each listed item. 


Insects That Carry Disease. 
Publication No. 594 (Health Infor- 
No. 90); 1958; 11 
pages; single copies, 10 cents, $5 per 
100. Warns against houseflies, cock- 
roaches, mosquitoes, fleas, and ticks 
as vectors of disease. 
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mation 


Recommends 
measures for their control. 





This section carries announcements of 
new publications prepared by the Pub- 
lic Health Service and of selected publica- 
tions prepared with Federal support. 

Unless otherwise indicated, publications 
for which prices are quoted are for sale 
by the Superintendent of Documents, U. S. 
Government Printing Office, Washington 
25, D. C. Orders should be accompanied 
by cash, check, or money order and should 
fully identify the publication. Public 
Health Service publications which do not 
carry price quotations, as well as single 
sample copies of those for which prices 
are shown, can be Ghtained without 
charge from the Public Inquiries Branch, 
Office of Information, Public Health 
Service, Washington 25, D. C. 

The Public Health Service does not sup- 
ply publications other than its own. 
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ENDEMIC FLUOROSIS AND ITS RELATION TO 
DENTAL CARIES! 


By H. Trenp.Ley Dean, Dental Surgeon, United States Public Health Service 
INTRODUCTION 


The first thorough study of mottled enamel, that of Black (1) and 
McKay (2) at Colorado Springs and including the Pike’s Peak water- 
shed, reported as early as 1916 that, in regard to caries, the teeth of 


these Colorado children co~~---- * ee 

a : RELATION BETWEEN THE AMOUNT OF DENTAL CARIES 
maonenir where endemic 1 (PERMANENT TEETH) OBSERVED IN 7257 SELECTED 12-14 
wrote of the difficulty of s YEAR OLD WHITE SCHOOL CHILOREN OF 21 CITIES OF 4 STATES 


teeth and stated that, thor AND THE FLUORIDE (F) CONTENT OF PUBLIC WATER SUPPLY 
than in non-endemic areas T l l T T 
teeth are eventually lost be 
in the hypoplastic tooth str 

Workers in other countri 
aspects of this phenomenon. 
western part of the Japan 
endemic areas in the Prefe 
shima, and Aichi, 12 of the 
In an English abstract of bh 
that “It is also remarkabl 
comparatively small amon 
The number of observations 
is not stated in the abstract 

Ainsworth has comment 
caries among children in t 
bridge, Essex County, Eng . , ' ' | I 
the Committee for the Inve 0.0 0.5 1.0 1.5 2.0 2s 3.0 
ical Research Council, this FLUORIDE (F) CONTENT OF THE PUBLIC WATER SUPPLY IN P.P.M. 


4,000 children in the public FIGURE 2 











DENTAL CARIES EXPERIENCE 
(PERMANENT TEETH) PER 100 CHILDREN EXAMINED 











AUGUST 19, 1938, pp. 1443-1452 


After verifying the relationship between the natural occurrence of fluorides 
in drinking water and the reduction in dental caries, Dr. H. Trendley Dean 
concluded that the “possibility of controlling dental caries through the domes- 
tic water supply warrants thorough epidemiological-chemical study.” Figure 
2 in an article that followed (August 7, 1942, pp. 1155-1179) provides the 
basis for present-day fluoridation. 
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